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MILWAUKEE PLANT 
_@ Offers Every Facility for 
Complete Die Casting Service 


Founded in 1909, and a pioneer in its field, the 
Milwaukee Die Casting Company has expanded its 
facilities through the years to give its customers every 
possible advantage of the die casting process. 


Now, the completion of its new plant... in an entirely 

new location with ample space for future expansion . . . 
heralds further extension of those basic policies which 

have satisfied MILWAUKEE customers for more 

than forty years. Here every modern facility for the 
production of precision die castings is included in an efficient 
one-floor layout to make MILWAUKEE . . . more than ever 

. .a dependable source of Complete Die Casting Service. 


ILWAUKEE DIE CASTING COMPANY 


4146 N. HOLTON STREET © MILWAUKEE 12, WISCONSIN 


A 5990-1P 
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Reed-Prentice No. 
1G Die Caster for 
Aluminum, Mag- 
nesium and Brass 


Alloys 


No., 1 Die Caster 
for Zinc, Tin & 


Lead Base Alloys 


Fast-cycling Reed-Prentice No. 1 and 1G “Combination” Die Casting Machines provide 
dependable, high-speed production on small parts at surprisingly low cost. 

The No. 1 machine produces up to 700 shots per hour while the Model 1G “Cold Chamber” 
machine completes 400 cycles per hour dependent on product and die complexity. 

Cold Chamber unit or Furnace attachment are readily interchangeable 

and may be purchased separately to keep investment cost at a 

minimum where but one standard machine is desired. 

You can get the complete story on Reed-Prentice Die Casting Equipment 

by sending for Catalog No. 16. Why not write us today? 


| 





SPECIFICATIONS #0 #1 #16 #1% #1%G6 


. Size of die plates (VxH) 10 x 10” 16x21" 16x21" 32x29" 32x 29" 








Diameter of tie bors € i 3” a 4” 
Spoce between bors (VxH) 4" 12” 5 20x 15” 20x 15” 
Die Opens 8” 10” 10” 
Meximum die space 14” 22” 22” 
Capacity per shot ‘Lbs.) 5.75-zine * » | 10.5-zine 
Net weight (Lbs.) 1 8,000 | 16,500 


CASH, 
MAIN OFFICE ON REPRESENTATIVES: 
677 Cambridge St., Worcester 4, Mass Grond Rapids Joseph Monchan Co. 
BRANCH OFFICES Syracuse J. F. Owens Machinery Co. 
75 West St., New York 6, N. Y. Houston Preston Machine Tool Sales Co. 
cy at ren 9G RABIN SS 7 EE) hn 
. ad a ‘ 


2842 W. Grond Bivd., Detroit 2, Mich. 
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A DIE CAST HANDLE? 

We manufacture photographic 
equipment in considerable quantities 
and are constantly contacting die cast 
manufacturers for various parts and 
materials. 

At the present moment, we are in- 
terested in obtaining a manufacturer 
who can supply us with a die cast 


. WANDERING ? 


ARE YO 


& 


has the facilities for the production of zinc and 


* Need die castings? Newton-New Haven 


aluminum alloy die castings. a 
crank similar to that which we are 
including with this letter. 


Place your die casting responsibilities with Please recommend to us die casters 
Newton-New Haven. Here is an organization that whom you believe might carry stocks 
of a crank similar to that which we are 
has the equipment, the personnel, the experience enclosing. — J. N. 
and the whole-hearted desire to help. It is not common practice among 
die casters to produce from stock dies, 
but rather to produce parts according 

ieee els to the drawings of specific customers, 
Newton-New Haven has prepared a Scasaaoenoomseaeeaned : 


booklet on “Dimensioning Die Cast- 
ings.” This is a basic data that every 
Engineer and Designer should have. 
Write on your company letterhead 


vuewe 


* a 
Oe NTIS 


ar aw, 





for your copy. 


teh et paws 
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using dies which are the property of 
the customer. We do not know off- 
hand of a die caster who happens to 
have stock dies available for handles 
such as you seek, but are presenting 
here a photograph of the handle in 
the event that any suppliers of die 
castings may be able to fill your re- 
quirements. — Ed, 


DIE LUBRICANTS 
Being a steady reader of your mag- 
azine, I'm wondering if | could obtain 
some information as to where we could 
get a certain die cast lubricant called 
“Aluminum Compound.” —C. B. 
This die lubricant is the product of 


continued on page 10 
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MADISON 


- « « A TRADE NAME AND TRADE MARK 


MADISON-KIPP 
- + « A CORPORATION 


ESTABLISHED 1898 


MANUFACTURING 
. . . DIE CASTINGS AND 


COMPLETELY MACHINED COMPONENTS, 


LUBRICATORS e« HIGH SPEED AIR GRINDERS 


An outstanding feature of the history of Madison-Kipp is 
the consistency of its services to the same customers year 
after year for 10, 20, 30 or more. 

It has really been a case of being “departmentalized” into 
the organizations we serve. 

This is a type of inter-company relationship that may 

be especially valuable to you in the near future and for 


for years to come. 


MADISON-KIPP CORPORATION 


213 WAUBESA STREET, MADISON 10, WIS., U.S.A. 


© Skilled cu DIE CASTING Wlechanies 
ANCIENS ATELIERS GASQUY., 31 Rue du Marals, Brus- x 
sels, Belgium, sole agents for Belgium, Holland, France, ® Experienced ca LUBRICATION Engineering 
and Switzerland. 


WM. COULTHARD & CO. Ltd.. Carlisle. England, sole © Originators of Really 
i ° - 
agents for England, most European countries, India us High Speed AIR TOOLS 


tralia, and New Zealand. 
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for Quality Production 


AMERICAN \ ELECTROLYTIC 


99.99+% 
SLAB ZINC 


reliable 
ot >a 


” 


source 
for 
die casting 


AMERICAN ZINC SALES COMPANY 
Distributors for 

American Zinc, Lead & Smelting Company 

Columbus, Ohio ¢ Chicago @ St.Louis © New York 
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MARCH, 


DIE CASTING 


assures peak performance 


when “the heat’s on’?! 
» 


Die casting is industry's high speed pro- 
ducer. Not only simple ports, but really difficult 
ones ore “naturals” for the die casting process 
—and they are produced fast. Yes, it pays to 
remember die casting when you're long on 
orders and short on time. 

But that’s only one angle. Die casting 
means savings and satisfaction whenever you 
employ it—actual cutting of production costs, 
and highly satisfactory products superior in 
performance and appecrance. 

Look at this versatile thermometer job. 
Moeller Industrial Thermometers required o 
neat-looking housing that could be easily in- 
stalled in a variety of positions to suit different 
applications. Provision of a spherically-shaped 
base, which can be drilled at any angle to 
accommodate o tubular mount, has solved the 
design problem. And Mount Vernon die casting 
handles the production problem—by turning out 
these V-shaped housings rapidly and accurate- 
ly; so clean that subsequent machining, other 


) 


veyed 


B oyeye ye 





RA RAARAGE 











. 


than drilling of mount hole, is 
unnecessary. 

Whether the product 
you're planning to manufacture 
is simple or complex, it will 
profit you to consider die cast- 
ing—and consult with us. With 
our long experience, specialized 
knowledge, and modern facil- 
ities we are in an excellent position to help 
you solve your production problems and give 


you top quality service. 


MO 


MT. VERNON 


DIE CASTING CORP. 


“ YEtEaN N ae 
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MAN GAN RY a BRONZE Damascus, Inc., 7000 Union St., Cleve- 


land, Ohio. Ed. 
PLASTER MOLD CASTING SOURCE 


Lever asting , *4 Please send us names of plaster 
6 oe by mold casters in or near the Philadel- 
2 , “ih phia area. W.C.R. 


Information forwarded. kd. 


HIGH PHYSICAL PROPERTIES 
FOR IRON POWDER GEARS 

| have noted with much interest the 
article on Page 23 of PRECISION 
METAL MOLDING for January 1952 
on lron Powder. 

Our Major Appliance Division has 


been much interested in the use of 


iron powder as a material for gears 
Vi TAL PAR T of ial and has had considerable success in 
eee its application. 


An article which appeared recently 


MANIPULATION-PROOF LOCK! [Ruane 


some appliances. In order to obtain 
adequate physic al properties, these 
powdered iron gears have been im- 
eee i: Qunadeati tee endeliiigedl actin tes gs with other metals, such as 
lock was designed to defeat the unauthorized entry of the most es Finndgell ; 
; . E e are writing to you to inquire 
ingenious thieves. if you know the names of firms who 


One of its most important components, imparting a high are in a position not only to supply 


tensile strength of 95,000 p.s.i. to assure absolute security powdered iron gears, but have also 
against failure due to breakage, is the lever, plaster mold cast acquired the necessary techniques for 
in Atlantalloy #31 Manganese Bronze. impregnating these to obtain the high 

In addition to supplying unbelievabie strength, the Atlantalloy physical properties we desire. As used 


today, these gears have physical prop- 
lever is essential to the proper performance of the lock because as titties a re 


oy a 1. tne ap ; erties more than double what they 
it incorporates the “fence”. This projection permits the lock to be : ; 

ane had when we looked into them in the 
opened only by the bearer of the correct combination. . 
first place, but our recent experience 


The Atlantalloy plaster mold casting process provided the has indicated that verv few firms are 
lever with all necessary requisites . . . intricate form cast in one willing to guarantee high physical 
piece, and even, clean-cut surfaces held within very close properties and this has resulted in 
tolerances. rather narrowing the source of supply. 
I suggest that you have written 


for your magazine an article on these 
Write for a copy of “Quality Precision new high strength compositions and 


Castings for Industry” today. This booklet the metallurgy and other processes 
2 cen 


shows how the plaster mold process cuts .—_ leading to their accomplishment. 
production costs and includes specifications <a CFS. 

on Atlantalloys . Names of contract fabricators 
. known to be capable of producing. in- 


filtrated iron powder parts have been 





| forwarded. 
Established 1937 We agree that the future trend in 


the powder metallurgy field must lie 
CASTING and ENGINEERING CORP. ah ay male: angered 
721 Bloomfield Avenue « Clifton, N. J. « PRescott 9-2450 | in the direction of increased density 


| continued on page 12 
For additional information circle No. 9 on the Reader Service Card 


PRECISION METAL MOLDING 





Engineering Assistance and technical 


don any aluminum casting #f-j 


p> Aluminum pig, specification ingot, extru- 
sion billets. Sales offices in principal cities. 
Kaiser Aluminum & Chemical Sales, Inc., 
Oakland, California. 


Kaiser Aluminum 


A major producer of aluminum pig, specification ingot and ex xtrusi ion billets 
MARCH, 1952 
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METHODS DIE CASTINGS 


DIE CASTINGS 














SINCE 1919 




















The meaning 
of a signature! 


Through a quarter of a century of know- 
ing how, the §$*@sq reputation for Better 
Methods— Better Die Castings, has been 
recognized. 


Sound engineering, metallurgical knowl- 
edge and skilled techniques have achieved 
and maintained a standard of superior 
quality. 

S*Esr has kept faith, always deserving the 
mark it bears. §#@st means die castings 


for those who want the best. 


A sound, time-tested institution and a sound 
time-tested product have won confidence 
and widespread endorsement. 




















BETTER U BETTER 


METHODS DIE CASTINGS 


DIE CASTINGS 














SINCE 1919 




















THE SUPERIOR DIE CASTING COMPANY 


1001 London Road CLEVELAND 10, OHIO 


Detrolt Chicage Pittsbergh 
Philadelphia New York 


ey 
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with resultant higher physical proper- 
ties. Considerable development work 
has been done, and as it becomes avail- 
able, we will be happy to publish re- 
ports along these lines. 

In the meantime, we wish to point 
out an article included in the October 
1951 issue of PMM by Dr. Claus 
Goetzel, “Infiltration Powder Metal- 
lurgy: What It Offers the Designer of 
High Density Parts” in which the prin- 
ciples, techniques, materials and ap- 
plications of infiltration are discussed. 

In two major papers scheduled for 
our April and May issues, another 
phase of development work tending 
toward high density will be presented. 
Extensive work carried out by National 
Cash Register Company in the produc- 
tion of high density iron powder parts 
WITHOUT infiltration will be discuss- 
ed. These papers will include com- 
plete production details, made avail- 
able for the general advancement of 
the industry, as well as specific case 
studies of high density iron powder 
parts. — Ed. 


ADDITIONAL COPIES OF 
ARTICLES 


Articles in recent issues of PRECI- 
SION METAL MOLDING created 
much interest among us and therefore 
we are requesting copies of articles 
listed as follows: “Castings Made in 
Plaster Molds: the process, design fac- 
tors, alloys, tolerances and advant- 
ages,” by K. A. Miericke, and “12,000 
PSI Yield Strength Required of Per- 
manent Mold Casting,” by Wayne 
Martin. — W.W.E. 

Copies forwarded. — Ed. 


IRON POWDER ARTICLE 

We have received the January 1952 
issue of PRECISION METAL MOLD- 
ING and note, with interest, the article 
“Tron Powder: a non-allocated metal.” 

We would appreciate it if you could 
kindly send us five extra copies of this 
article. — E.C.K. 

There is still a limited supply of 
reprints of this article which can be 


furnished. — Ed. 
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>< PARKER “ 


4 Q04-~190 51°54 


50 YEARS of supplying quality 
Die Casting to all of industry! 


Ie 1901 William Allen Parker produced his first Die Castings. These first 
accurate reproductions were sold at the Buffalo Exposition that year. For the 
next five years more and more parts were produced and sold. In 1906 the 
Parker White Metal & Machine Company was formed. Since that time the Die 
Casting industry and Parker have grown and expanded together. Our effort 
here at Parker has been to produce better and better Dig (Castings. For a half 
century Parker has designed and produced pazteifiierig#®very industry— 
electrical, business machines, textile, avias@iiy bs @, 2 motive, etc.—yes, 
literally, all of industry. Our expexatfiian 4 "ai 
ceeded by no other compag 2 ” 


rend when 
you think “— 
of Die Castings | = a 


- - THINK OF PARKER WHITE METAL COMPANYe ERIE, PENNA® 


PN Gacy Dic On 1 y 4) Ts 


n 
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H-P-M “400” die casters Produce them for 4202 Tools! 


Mall Tool Company reports—Our three H-P-M Die 
Casters work 17 hours a — 52 days a week and 
are giving excellent service” 


Mall’s famous line of portable tools calls for a wide 
range of die castings . . . many of them complicated 
castings of intricate design . . . all produced on H-P-M’s. 


H-P-M’s new Model 400-B high speed die casting 

machine, with built-in nitrogen accumulator, offers in- 

jection speeds up to 400 ft. per minute and produces 

aluminum castings weighing up to 12.2 lbs. Other 

design features include all-hydraulic die clamp for fast, 

simple die change-over . . . hydraulic ejectors . . . dual 

hydro-electric safety devices . . . maximum injection pres- 

sure when die is filled . . . and independent handwheel 

adjustment for both die clamp and injection pressures. SPECIFICATIONS MODEL 400-8 





T i 
Size of | Space Die | Maximum!) Capacity Per | Net Wt 
gineer and profit from 75 years of specialized experience | Die Plates} Between Bars) Opens| Die Space} Shot (Lbs.) Lbs 
} 


in the field of hydraulics. 


Discuss your die casting problems with an H-P-M en- 


38x38" 23''x23” 16” 42” 2.2 to 12.2 (Al)*| 40,000} 





: Pratt, . Wainy *NOTE: The model 400-B hondles brass and magnesium die casting 
Write for Catalog 5106, today! be 3 os weil 


Complete specifications on request 


THE HYDRAULIC ‘ a— PRESS MFG. COMPANY 


’ i Ss Builders of Presses for the Metal Working & Processing 
1094 MARION ROAD : gq Industries * Plastics Molding Presses * Die Casting 


MT. GILEAD. OHIO, U.S.A. : Tey nar Machines * Hydraulic Pumps, Valves & Power Units 
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APPLICATIONS 


Die Castings 

Sand Castings 

Permanent Mold Castings 

Scrap Recovery 

Billets for Rolling and Extrusion 
Galvanizing and Aluminizing of Steel 
Continuous Casting of Metals 


Rejects are reduced. For special applications, an 

x ‘ang Automatic Electromagnetic Pump allows continuous feed- 

nc “se large volume or small special ing of molten metal into the molds as they move past. 

hey ar . adapted to the full range of non-ferrous Hand ladling is eliminated. Temperature is also auto- 

ae: and alloys. Their use insures. faster production, matically controlled and there is no chance of overheating 
uniform quality, less maintenance and lower operating cost. the bath at any time during the melting cycle. 


WRITE FOR FURTHER INFORMATION 


AJAX ENGINEERING CORP. TRENTON 7, H. J. 


AJAX. eg INncTion NLT RE 
as 


AJAX ELECTRO METALLURGICAL CORP.,.and A 
AJAX ELCCTROTHERMIC CORP, A»: Se pecened Semmotios 
AJAX ELECTRIC CO, Ime. ln hn 

AJAX ELECTRIC FURNACE CORP... A. \, 
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USCO K Aluminum Alloy (3.5 Cu and 8.5% 
Si) together with the entire USCO K series 
are tailor-made for die-castings. Each al- 


NT 


| 


loy in this 'K series meets a specific die 
_——< 


Tt 


casting requirement for a particular pur- 


wu 


pose. These alloys are produced to exact 
specifications ... either ours or yours... 
under our famous Production Control Sys- 
tem—a guarantee of consistent high qual- 
ity. USCO K or one of the other die casting 
alloys in the K series will meet your 
requirements of excellent castability and 
dependable finished castings. Won't you 
determine this for yourself, in 1952, by 





Viti ain 





joining our ever growing list of satisfied 
customers? 


ee WU tba ble 


FREE Send for your copy of the 
USCO Aluminum Alloy Selector. A handy 


aid to analysis, specifications and many 


other foundry problems. 


LT is U.S. REDUCTION CO. 
E 4 a East Chicago, Indiana 
For 48 years, pioneers in 


aluminum development. PLANTS: EAST CHICAGO, INDIANA ¢ TOLEDO, OHIO 
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DO’s and DON'Ts in DESIGNING 
ZINC and ALUMINUM DIE CASTINGS 


examples by DOLLIN 


PRINCIPLE : For lowest final cost when two or more die castings are to be fastened 
together, first consider incorporating holes and mating pins as the means of 
assembly. 














EXAMPLE: The manufacturer’s original de- 
sign for this needle threader part called for 
fastening halves a together by means of a 
screw. Dollin engineers suggested the hole and 
mating pin arrangement shown. With toler- 
ances for a light press fit, these halves are 
quickly and easily assembled b with one stroke 
of a punch press. Thus the extra costs of buying 
screws, tapping holes, and screwing the halves 
together, were avoided. 


RESULT: Substantially lower costs for the 
manufacturer. 


@ Dollin engineers will work with you 
on design refi s—rec d whaot- 
ever changes will reduce overall cost 
Our facilities are broad, modern—make 
possible low cost production of die 
castings of all commercial sizes. We 
have long been serving many of the 
country's leading manufacturers. 





Send prints or samples for estimates and 
engineering suggestions. No obligation. 


@ Needle threader parts die cast in Dollin's 
Small Castings Department. Here high speed 
automatic casting machines with small single or 
double cavity dies permit widest design range, 
provide high production with low die and cast- 
ing costs. 





PRIME CONTRACTORS—CHECK WITH DOLLIN 
FOR SUB-CONTRACTING ON DEFENSE ORDERS 


5 EDI. ; 
Y 4 Gow Yl 
CORPORATION ! on 
614 So. 21st St “fide 4%, 
Irvington 11, New Jersey “Py - ty, 


SALES OFFICES Detroit + Philadelphia * Chicago * Boston 
St. Lovis * Buffalo * Canton * St. Paul «© Pittsburgh 
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For THE BEST IN 
MELTING EQUIPMENT 
SPECIFY 





=f 


COMPLETE LINE OF MELTING EQUIP- 
MENT FOR DIE CASTERS, NON-FERROUS 
FOUNDRIES, AND SMELTERS 


A 
re 
| > 


. 1. IRON OR PRESSED STEEL I 4. WATER COOLED MOLDS 
¢ Melting Kettles * Ingot Molds ¢ Pallet POURING LADLES 


Molds ¢ Slag Buggies * Enameled Ladle Bowls 
¢ Enameled Kettles * Enameled Thermocouple 
Protecting Tubes ¢ Milles “Ferrisist” Ladle 
and Kettle Wash * Enameled Pouring Ladles 
* Salem Pressed Steel Ladles * Melting Kettles 
and Skimmers *. Universal Mold Compound 





2. PRESSED STEEL LADLES 5. IRON MOLDS FOR ALL NON- 
FERROUS METALS 


Get Catalog No. 101 for detailed information 


on our complete line of melting equipment. 





NEW YORK REPRESENTATIVE——FRED W. HARMON 
15 ARDMORE ROAD @ SCARSDALE, NEW YORK 
TELEPHONE 3-6669 


o 


THERMOCOUPLE PROTECT- 
ING TUBES. STANDARD 
TUBES ARE 1%" O.D. 
THREADED FOR %"* PIPE. 
STANDARD LENGTHS RUN 
FROM 12"' TO 48" 


3. CAST IRON POURING LADLE 





( 


C.H. MILLES FOUNDRY COMPANY 


MANUFACTURERS OF SPECIAL ALLOY HEAT RESISTING IRON 
2201-25 WEST 35TH STREET © CHICAGO 9, ILLINOIS © LAFAYETTE 3-7255 
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No Problem’s Too Tough 
you, UE, PRECISION 


This new, modern sewing machine, manufactured . The production of die castings with such struc- 
by the New Process Gear Corp., Syracuse, N. Y., tural shapes and intricate coring as to require 
for Sears Roebuck & Co., represents an entirely a very high degree of die-making skill. 
new concept of the production of a sewing machine. . The production of die castings requiring little or 
Designed to permit “automobile assembly” tech- no machining. 
niques, this machine utilizes all the advantages of . The production of die castings with flawless 
die castings. surfaces to permit a high quality finish on the 

In solving the problems in producing the com- completed machine. 
ponent parts shown, Precision Castings Co. demon- . The production of an unfailing supply of cast- 
strated these abilities: ings to the customer. 





*Since 1909 the name “PRECISION” has been the 
symbol of highest quality in the die casting industry 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville. N. Y 


Syracuse, N. Y: » Cleveland. O. - Kalamazoo, Mich. « Chicago. Ill 
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PERMANENT MOLD 





ALCOA -vour first source 
for ALUMINUM CASTINGS 


Four modern foundries, two die casting plants —strate- 
gically located from coast to coast. 


Castings made by all 4 production processes — sand, 
plaster, permanent mold and die. 


41 years in the casting business, 30 years in the die 
casting business, 64 years of aluminum experience. 


Design and development help backed by the world’s 
greatest aluminum research facilities. 





PLASTER 





cilities like these mean satisfaction 


CORE MAKING—fast, high quality produc- 
tion of cores is assured by Alcoa's modern 
sand handling equipment and large capacity 
core ovens. 


* 
: 


PAR 


PERMANENT MOLD CASTING -— formerly 
considered for small parts only. Today per- 
manent mold castings weighing up to 500 
pounds are not unusual. 


PATO PST NG Cee Nak ST ROI a PL, 


Ask ALCOA first 
whatever your 
need tn Aluminum 


While the sale of our products is presently 
controlled by government regulations, you'll 
find no limitations on help in design, appli- 
cation or fabrication. Your local Alcoa sales 
engineer and your local Alcoa distributor 
are headquarters for “everything” in 
aluminum. They will cooperate to the 
fullest in helping you get the metal you 
need. They are listed under “aluminum” in 
your classified phone book. 


ALUMINUM COMPANY OF AMERICA 
1908D Gulf Building, Pittsburgh 19, Pa. 


7 : : rege Prope 
hie rhe aN eh en NE aI La « 


ALCO 


jst 


ALUMINUM COMPANY OF AMERICA | 


POURING TEMPERATURES— ore constantly 
checked and recorded at control stations on 
all foundry floors. Procedure like this and 
continvous alloy control guorantee highest 
quality aluminum castings and die castings. 


INSPECTION — of every part is standord 
practice in Alcoa plants. Dimensional checks, 
as shown here, or visual inspection by trained 
personnel reduces costly rejects. Metallurgical 
checks further guard the castings’ quality. 


ie ae Ra i SOME T Ske 


with your 





SHEET, PLATE, FOIL 


TUBE, PIPE AND PIPE 
FITTINGS 


ELECTRICAL CONDUCTOR 


EXTRUSIONS AND ROLLED 


SHAPES 


POOL 2 


source of supply— 


HIGH PRODUCTION CAPACITY —of Alcoo's 
die casting plants is partially represented in 
this row of cold chamber machines at Alcoo's 
Chicago die casting plant. 


FINISHING —many secondary machining 
operations are performed by Alcoa foundries 
and die casting plants. Machining, grinding, 
sand blasting, and ball burnishing ore but 
a few. 


nt cle FDS, 


CASTINGS AND FORGINGS 


FASTENERS AND SCREW 
MACHINE SPECIALTIES 


PAINT PIGMENTS, FLUXES 
AND LUBRICANTS 


&y WIRE, ROD AND BAR 


LUMINUM 


[ALCOA| 
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“balance, 99.99+% zine” * 


[ DESIGNATION & COMPOSITION 
OF ZINC DIE CASTING ALLOYS: 


eee 





REFERENCE DESIGNATION LLOY 2 “ator 3 # atoy 5 





Copper 2.5-3.5°/,| Alum. 3.5-4.3°%, | Copper .75-1.25°%/, 
NOMINAL COMPOSITION Alum. 3.5-4.5°/, | Mag. .03-.08°%, | Alum. 3.5-4.3°%, 
Mag. .02-.10°/, Mag. .03-.08°/, 





OO OD — eee 


American Soc. for Testing Materials B86—X XI B86—XXIll B86—XXV 





Society of Automotive Engineers 903 925 





2 ’ 46Z2b— 46Z2bE&c— 
U.S. Naty Class A Class B 





ee EL RS Se Res rs Tees 


: 57-93-2A 57-93-2A 
U.S. Army Alloy A Alloy B 





Federal Specifications QQZ—363A QQZ—363B 























The phenomenal growth of the die casting industry —the second largest 
consumer of zinc today—was chiefly provided by the development of “four-nines”’ 
metal—which is standard for all zinc alloy die castings. 

Prior to 1928, the year Bunker Hill pioneered the production of ‘‘four-nines” 
metal, zinc die castings based on lower grade metal were restricted in their applica- 


tions due to limitations in physical properties. But as soon as industry was enabled 


oO ate 


to write “balance 99.99+% zinc” into their specifications, the quality and stability 
required in die castings were available and the use of zinc alloy castings increased 
enormously. Die Casting—the shortest distance between raw material and finished 
product— proved the answer to industry’s need for accurate, high-speed and low- 
cost production of the most complex parts, in a single operation, just as zinc has 
proved itself as the ideal base metal for die castings. Currently over 70% of all die 


castings by weight are made of zinc. 


POF 1 ia 8 Tr ee 


DIE CASTING is the Process + ZINC, the Metal . BUNKER HILL, THE PREFERRED ZINC 


‘BUNKER HILL 99.990% ZING 


EASTERN SALES AGENTS ST. JOSEPH LEAD COMPANY 250 PARK AVENUE, NEW YORK 17 


SALES OFFICE FOR PACIFIC COAST NORTHWEST LEAD COMPANY SEATTLE, WASHINGTON 
ae 





{ 
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FOR FOUNDRIES, DIE CASTING 
and PERMANENT MOLD PLANTS 


| STROMAN TYPE SFE MAGNE- 
=~; | _ MELTING AND HOLDING 
FURNACES 
* . s e 






HIREE 


1. Furnace with hood open 





fa Bg 


r 


a . | 
| 
j H 







a | 





These furnaces were designed to meet the 
demands of the industry for faster, more effi- 
cient and most economical magnesium melt- 


§ 


ing. Their engineering incorporates many 

exclusive features. They come complete with 

| 7 sulfur dome and hood. Provisions for hot 
a : * — charging through hood and dome are in- 
d f cluded. They are excellent furnaces for per- 
e Th ; - manent mold, die casting and sand casting 
; operations. The hoods provide ample venting 

for the gases of combustion, sulfur and flux- 
ia a 17 r | ing fumes. They come complete with blowers 
4 ace ae and choice of oil or gas fire. Automatic con- 
: — _—— & trols are also available if desired. Capacities: 
; 250- 350- 600- 800- 1200- 1600-pounds. 


D spect 
AN® 10-DAY! 


3. Furnace with opening ana 


ee trough for hot charging. 


} 2. Furnace with hood open for e 
| dipping ee 


STROMAN MAGNESIUM AND ALUMINUM MELTING 
AND HOLDING FURNACES 


' Hydraulic Tilt Magnesium and Aluminum melting furnace handling 
from 500 to 3000 Ibs. of aluminum. Incorporates the famous Stro- 
man Stationary Lip Pour, which creates a constant pouring arc at 
any desired pouring speed. Saves time and metal. These furnaces 
may be so arranged in series so that several may be operated from 
one hydraulic pump unit. 


INJECTOR — 


AIR 


Stationary Super-Heating or Melting Furnaces, Type S. F. Designed 
to deliver the correct super-heat to magnesium after it has been 
melted in larger furnaces, and before it is poured into the molds. 
Can also be used for breakdown or holding. They have all safety 
features. Are available for cast steel pots or fabricated steel pots. 
Furnaces may be equipped with hoods if so desired, for the venting 
of combustion and other gasses. Write for bulletin No. 100. 


LET STROMAN SOLVE YOUR NON-FERROUS METAL MELTING PROBLEMS eT ihige fell \é 





STROMANSI Tea Naan 


DIVISION OF 


THE PETERSEN OVEN CO. +» 9900 FRANKLIN AVE. + FRANKLIN PARK, ILL. 








For Zinc Alloy 

Die Castings 

That Measure Up 

To The Highest Standards 
Consult 


Dimensional 
Accuracy 


Improvement of product quality and reduction of 


costs is the aim of all management today. Our castings 
are both competitively priced and outstanding in 
quality, and can help you build a better product for 
less. May we quote on your requirements today? 


Our Engineers 
Are At 
Your Service 


1810 CLINTON STREET © TOLEDO 7, OHIO 
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Garbage 
Disposer Housing 


Carbon Pile Regulator 


OVER 25 YEARS OF EXPERIENCE 
gained in the exacting manufacture of 
precision automotive and aircraft parts 
is back of Thompson’s die and permanent 
mold castings. 
New opportunities for cutting costs of 
intricate parts are offered to ALL INDUSTRY 
by Thompson Products’ advanced developments 
in casting light metals in permanent mold and 
high-pressure dies. 


Stronger, more durable parts that require less 
machining and finishing have dependable uniformity 
that eliminate costly scrap loss. And where finishing is 
required, Thompson's shop does the job better. 


Whether it’s an engine piston, a motor end 

frame, garbage disposer housing, carbon pile regulator, 

torque converter, launching barrel for a Bazooka, air connector or 

any one of many other parts, Thompson’s creative engineers 

Air Connector will gladly show you where and how you can simplify 
your operations with light metal castings and save on costs. 


Write or call Light Metals Division, Thompson Products, Inc., 
2269 Ashland Road, Cleveland 3, Ohio and a competent representative 
will call to help you plan new parts or re-design old ones. 


2269 ASHLAND ROAD CLEVELAND 3, OHIO 
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EASE OF CLEANING is a major con 
sideration in the design of this milk 
Kes dit donten, amnoth 


astings in a kel-bra & EXPLODED VIEW reveals the component parts of the bottle capper, with the most import 
4 ® ont plaster mold castings indicated by numera h sn be identified in the text 


PLASTER MOLD CASTINGS 


ARE TOUGHER and 


smoother than sand casting of the same alloy 


By T. H. KUMMER 
Chief Division Engineer 
Cherry-Burrell Corp. 


N spite of pasteurization, careful temperature con- 
trol, sterilization of all bottles and other containers, 
there always exists, in the packaging of fluid milk, the 
danger of contamination as evidenced by an increased 
B-coli count during the actual bottling operation. The 
chief cause of contamination is stale milk condensation 
and other foreign matter that may cling to the surface of 
or in grooves, pits and crevices of the filling and capping 
machinery. 
It is not surprising, therefore, that the chief emphasis 
at the Cherry-Burrell Corp. plant in Milwaukee, Wis., 
should be on design and redesign to improve the clean- 


ability of their filling and capping machines. 


For many years. grey iron, brass and nickel alloy 
sand castings were used exclusively for all parts that 
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had to be cast. To secure the surface smoothness that 
was required, these castings had to be ground and 
polished. This grinding and polishing operation toward 
attainment of a sanitary surface finish, in addition to 
being very expensive, frequently disclosed sub-surface 
porosity that caused rejection. 

The amount of machine work required was extensive 
since the sand castings could not be intricately cored. 
Complex jigs and fixtures were the normal order of 
things to make sure that all machining operations 
were properly indexed. 

In the continual search for better and less expensive 
ways to make sanitary filling and capping machinery, 
the Cherry-Burrell Corp. has converted quite a number 
of their former approximately 22 percent nickel bearing 
copper alloy sand castings to 15 percent nickel-brass 
plaster mold castings made by the Universal Castings 
Corp. of Chicago, Ill. 


Plaster mold casting has accomplished several note- 
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worthy savings and improvements. By far the most 
outstanding of these has been the improvement in sur- 
face in the as-cast condition. Where all sand castings 
required a grinding operation and many a grinding 
and polishing, the present castings are often used as 
received without surface conditioning. 

Due to the greater accuracy of the casting operation, 
much tighter casting tolerances could be specified so 
that the amount of final machining done was in all 
cases materially reduced and in many cases eliminated. 

Through the use of cast-in indexing points that could 
be located with adequate accuracy in the casting, the 
jigs and fixtures now needed are much simpler and 
less expensive than before. 

Since the plaster mold casting process is susceptible of 
more intricate and accurate coring than sand casting, 


there are many holes, slots and recesses that are now 


cast in where before they had to be machined. 

Porous castings have become a thing of the past, 
even when there is a sudden change from heavy to light 
sections in the castings. 

The micro-structure of the plaster mold castings is 
superior to that of a sand castings with the result that 
in the same alloy, a casting of greater strength and 
toughness is secured. An inherent feature of these 
castings is greater resistance to wear by sliding friction. 

Steel inserts can be accurately cast in when plaster 
molds are used, but could not with sand castings. 

While the initial cost of a sand casting was consider- 
ably lower than that of a plaster mold casting, the 
savings made possible by lowered machining and finish- 
ing costs have more than offset the difference so that 
the finished parts now cost no more, and frequently less, 
than the older parts they replaced. 





te 


. a POROSITY ELIMINATED IN THICK SEC- 

TIONS. The body of the capper is a part of an as- 
sembly which can be considered to be in the “milk zone” 
during the bottling operation. The capper body (Item 
1, Figure 2) carries the supply stack of bottle caps and 
serves several mechanical functions. Inasmuch as the 
capper assembly is mounted on the filling machine to 
place the bottle cap on the sterilized, open-but-filled 
milk bottle, all portions of the body must be ground and 
polished so that they present a uniformly smooth sur- 
face free of pits, grooves, scratches and other blemishes 
which might harbor contaminants. 

Both the raw and fully machined and finished body 
are shown. (Note that the two bodies are for different 
sized caps, hence the difference in inside diameter.) 
This part requires the greatest amount of machining 
and polishing of any of these plaster mold castings. 

The capper body also represents one of the parts 
where there is a sudden change from a heavy to a light 
section. Sand castings of this part frequently showed 
porosity after the surface skin had been removed in 
the polishing operation. The plaster mold castings have 
entirely eliminated this difficulty. 
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The entire capper assembly is removable from the 
filling machine for cleaning and sterilization. These 
operations require handling of the relatively heavy 
units, together with other parts, which resulted in 
damaged capper parts from bending and nicking. With 
the plaster mold castings, such damage was greatly 
reduced by the better metal structure, giving a stronger, 


tougher casting. 


-— 


—— 


4. MACHINING AND POLISHING ARE. RE- 
QUIRED. A part of the capper that comes in direct 
contact with both the caps and the rim of the bottle is 


the injector slide, (Item 2, Figure 2). As in the case of 
the capper body, this part must be polished all over after 
a comparatively small amount of machining has been 
done. Other than a milling operation, so that the slides 
are dimensionally correct, the only machining done is 
to drill and tap five small holes and to bore the large 
hole through which the caps pass. 

The injector slide and the body are the only parts of 
the capper that require polishing after they are re- 
ceived from the foundry. All of the other parts to be 
described are used as received except for minor ma- 
chining operations and deburring, when necessary. 
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Accuracy as cast, plus special bulk-polishing 


techniques, cut secondary operations to a minimum 


5. SPECIAL BARREL POLISHING TECHNIQUE. 
Components shown above are typical of a group of 
parts that do not come in direct contact with the milk, 
the bottle or the caps. They are subject to spillage and 
dripping, if either occurs, and hence must have smooth, 
easily cleanable surfaces. They are all subject to shock 
loading and must be strong and tough. 

All of these parts are plaster mold castings of nickel- 
brass. One exceptional feature of these parts is that, 
except for minor machining, they are used as received 
from the foundry. The as-cast surface is not as smooth 
as required for this service. The Universal Castings 
Corp., therefore, barrel polishes them by wet tumbling 
in a wooden barrel that is partially filled with pulverized 
granite, smooth gravel and a polishing agent. 

In this polishing procedure, the number of castings 
that can be accommodated per charge is relatively small 
to avoid the nicking that might be caused by castings 
striking together. A tumbling action is not desirable 
either and hence the barrel is nearly filled with the 
polishing media so that there is a sliding action of the 
granite and gravel over the surfaces of the castings. This 
system of polishing gives an excellent finish to the cast- 
ings so that, as mentioned above, no further work is 
needed when they are received at the fabricating plant. 

From the illustration, it is clear that both the slide 
block (a) and the fork (b) require a minimum of 
machine work to finish them. 

The fork link (c) is a good example of another of 
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the advantages of plaster mold casting. In this part, if 
sand cast, not only would all of the polishing have to 
be done and the one hole drilled, but a second hole drill- 
ed to accommodate the steel pin. As plaster mold cast, 
however, the steel pin is cast as an insert, thus saving 
the work needed to drill and secure it in the casting. 

The side lever (d) illustrates how plaster mold 
casting can reduce finishing expense. The small hole 
in the end of the lever must be fairly accurately position- 
ed with respect to the larger hole in the other end. 
Normally after the larger hole is reamed, the part would 
have to be clamped in a jig to position accurately the 
smaller hole. By casting in an index point which is 
positioned by the master pattern, it is not necessary to 
have a drill jig. The position of the hole is closely 
enough marked for the purposes and only a holding 
device is necessary for this drilling operation. Further- 
more, the milling operation of the elongated slot was 
eliminated by plaster mold casting. 

One other plaster mold casting that is worthy of 
particular note, is the slide catch bracket. When sand 
castings were used for this part, breakage of the casting 
at the mounting holes occurred frequently due to the 
repeated bending-shock stresses to which the part is 
subjected. Without any redesign, the plaster mold 
casting has stood up perfectly in this service due only 
to the better strength and greater toughness of the 
casting and consistent casting dimensions which were 
not altered—as with sand casting—because the grind- 
ing operation was eliminated. 
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For stainless steel parts having irregular contour, 


Cherry-Burrell uses INVESTMENT CASTINGS 


6. IN MANY CASES the operational characteristics 
required of a machine part fix the design rigidly. In 
those cases, the engineer is faced with the problem of 
how to fabricate the part rather than being able to 
adapt the design to well-known methods of production. 

Fortunately, the rapid growth of PMM processes in 
the past few years has put in the hands of production 
men a group of processes that have immeasurably widen- 
ed the field of low cost manufacturing procedures. 

Some of the parts of the sanitary filling valves on the 
Cherry-Burrell bottle fillers are good examples of func- 
tional characteristics dictating complex design and, in 
this case, the solution of a tough fabricating problem 
found in investment castings made by the Microcast 
Div. of the Austenal Laboratories of New York, and 
the Allis-Chalmers Mfg. Co. of Milwaukee, Wis. 

The vent tube stabilizer shown at (a) below is a 
typical part, the manufacture of which would be both 
difficult and expensive by any standard shop methods. 
While a sand casting could be used, the machining, 
grinding and polishing costs would be excessive. Since 
the part must be stainless steel, it cannot be plaster 
mold cast or die cast. Machining from bar stock would 
be excessively wasteful of material and very costly. 
As investment cast, however, the stabilizer requires only 
boring the ID. While this dimension could be held 
more closely to finished size than it is by the foundry, 
a final grinding and reaming operation would still be 
necessary and manufacturing economy showed that 


giving the foundry more open dimensions and doing 
a little more machine shop work, the final cost of the 
part was somewhat lower. 

The inner valve rod plug shown at (b) below is still 
another part that required a definite shape to function 
as desired and which would be excessively costly to 
machine. Other than to cut off the sprue and to drill 
one hole 0.1065 inches diameter, the plug requires only 
polishing after being investment cast in 303 stainless 
steel. Since this part is relatively small, tolerances as 
0.002 are held by the foundry. 

Other examples of investment cast stainless steel parts 


low as 


that present difficult, if not impossible, machining prob- 
lems, but are simple to cast, are illustrated below. 

The actual savings achieved by the use of investment 
casting as contrasted with other methods of fabrication 
for these particular parts are evident. They were de- 
signed originally to be made by investment casting. 
It is, however, fairly obvious that to machine from bar 
stock, finish a sand casting, or assemble by brazing or 
silver soldering, machined components would be too 
costly as was proved by the fabrication of pilot lots of 
experimental parts. 

By experience, it was found that the new foundry 
processes of precision casting by plaster mold and in- 
vestment methods have given a practical approach and 
wider avenue of creative design for specific require- 
ment to be produced economically when older methods 
of manufacture posed insurmountable problems. 


ia 
| 
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A review of 
FACTORS INFLUENCING THE USE 
OF PERMANENT MOLD CASTINGS 


NTERMEDIATE 


castings and die castings in some 


between sand 


respects, permanent mold castings 
have their own range of economic 
usefulness which is not fully appreci- 
ated by many product designers. Ac- 
customed to thinking of permanent 
mold casting only as a means of 
producing cooking utensils, automo- 
tive pistons and washing machine agi- 
tators, the design engineer too often 
overlooks the potential advantages of 
this process for obtaining the fune- 
tioning, mounting or housing com- 
ponents of his own product. 

The advantages as well as the limita- 
tions of the process are inherent in the 
casting technique involved, and a brief 
comparison of permanent mold with 
sand and die casting will illustrate 
this. The fundamental characteristics 
of permanent mold casting are the 
metal mold and the gravity pouring 
of molten alloy. It differs principally 
from sand casting in that it uses a 
durable, non-expendable mold rather 
than one of sand: it differs from die 
casting principally in the use of gravi- 


ty rather than pressure for pouring. 


The effect of molding 


method on end result 


Thus, the permanent mold casting 
derives an advantage over sand cast- 
ing which can be traced directly to the 
iron or Meehanite mold: the castings 
are more accurate, surfaces are 
smoother and production rates can be 


more rapid. Conversely, there is gen- 
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erally a higher initial tool cost of 
This in- 


vestment in tools is reflected in amorti- 


permanent mold castings. 


zation of die cost which can rarely be 
justified with production quantities 
less than 500 pieces, but is a negligible 
factor when written off over a larger 
production run. 


Characteristics of gravity 
and pressure castings 


On the other hand, although both 


die castings and permanent mold 
castings are formed in metal cavities, 
the manner of filling results in two en- 
tirely different types of chilling action. 
Greater refinement of grain, and in- 
creased density in heavy sections are 
characteristics of 


two outstanding 


permanent mold castings resulting 
from the gravity technique of pouring. 
However, the manual pouring and 
slow rate of chill also have the adverse 
effect of retarding production rates 
considerably, as compared with the 
rapid cycling of die casting machines. 

The type of cavity and auxiliary 
equipment used for permanent mold 
casting, even when hydraulic clamp- 
ing. ejection or core pull is employed, 
is much simpler than that usual for die 
casting. Thus. where the close dimen- 
sional tolerances obtainable from die 
casting are not needed, the tool cost 
required to get into production may 
favor the permanent mold casting. 
especially for moderate quantities of 
pieces. 

The product designer must deter- 
mine which aspect of the casting are 


most essential to his product in each 
case, and base his selection of a process 
upon these factors. Questions he might 
well ask himself in making a choice 
among sand, permanent mold or die 
casting for a part to be formed in 
aluminum or magnesium should in- 
clude: 

@ What quantity of pieces will 
How 


many pieces will be required 


be required annually? 


on a day-to-day basis to meet 
current production needs with- 
out exceeding sound inventory 
limits ? 

How close must dimensions be 
held? Where do the dimen- 
sions occur in relation to the 
mold parting and cores? How 


many close dimensions must 


be cast and how many may 
be machined? 

What physical and metallurgi- 
cal requirements must the part 
meet? What are its conditions 
of service? 


How 
What wall thicknesses are in- 


large are the pieces ? 


volved? How complex is the 
shape? How much surface de- 
tail is called for? 

@ What type of surface finish is 
required ? 

mold 


castings, some of the following gen- 


In considering permanent 
eralizations will perhaps help the de- 
signer in making his choice; it should 
be pointed out, however, that there 
are exceptions to each of these gen- 
eralizations, both on the positive and 


continued on page 66 
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1 DESIGNED LIKE "A PENCIL LAID IN A TRAY,” this hous 
© ing for a fan motor is arranged so that the preassembled 

tor unit can be placed into position and automatically aligned 
Ind held in position 


ceil 
Re 
EASIER TO SERVICE, this motor shell has everything neces 
2. sory for urate mounting and location formed in this 
thorough use of the advantages of the 

die casting process 


TO TAKE FULL ADVANTAGE 
OF DIE CASTINGS, Westinghouse has 


redesigned its fan motor housings 


LL too often in designing parts to be die cast, the 

engineer tends to stick to sterotyped design only 
bec ause the part has always been made in that way be- 
fore. This wearing of blinders, as it were, can and often 
does lead to a finished product that fulfills its job fune- 
tionally, but has failed to take advantage of the high 
degree of versatility inherent in die casting. To make 
the most advantageous use of die casting may mean 
that the design engineer must depart, and often radi- 
cally, from the orthodox ways of thinking and doing. 
The normal tendency of human nature is to resist 
change so that a new and different approach to an old 
problem generally has a long uphill fight against en- 
trenched thinking. 


From stereotyped motor design .... 


The horizontally split motor housing used by West- 
inghouse Electric Corp. on their circulating fans and 
food crafter was one of the cases where a change in 
thinking resulted in a better product and a lower manu- 
facturing cost. 
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A die cast motor housing is not new. Particularly 
since the war when a shortage of grey iron developed, 
many motor manufacturers have converted to die cast- 
ings particularly for the end bells on fractional horse 
power electric motors. These housings have followed, 
almost exactly the design of the part they replaced. 
The stator laminations were pressed into one casting, 
the rotor inserted and the end bells fitted. The entire 
assembly was held together with four long studs. In the 
case of a ventilating fan, the fan guard was almost al- 
ways held in place by the same studs that were used to 
bolt the motor housing together. 

When the motor had to be serviced, disassembly was 
difficult and even minor repairs or adjustments required 
that the entire motor be torn down. 


to horizontally-split motor shell ... . 


Westinghouse engineers felt that a small motor could 
be developed which could be serviced and adjusted 
more easily and which would be at the same time, fast- 


er and cheaper to manufacture. Discarding all of their 
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preconceived notions about motor design, they set out 
to achieve the unorthodox. to build a motor in which 
a complete assembly could be laid in the housing as 
easily as a pencil is laid in a tray. This conception im- 
mediately implied that the housing would have to be 
split along a plane parallel to the shaft and passing 
through the axis of the shaft. Here. then, was the first 
major departure from the conventional. 


From this starting point, it became obvious that if 
a complete motor assembly was to be laid in one-half 
of the motor housing, then the housing must have in 
it all of the necessary lugs, bosses, seats, etc., that 
would be required to adequately support and later hold 
in position all of the fixed motor components. 

The housing should further be capable of support- 
ing any auxiliary parts, such as a fan guard. without 
having to use additional fastening devices. 

The result of this thinking is shown in Figures 1 and 
2. The motor housing is only two pieces, both of which 


in the case of the fan are aluminum die castings. As 
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WRIST PIN 


STAKED BEAD 


THIN SPLIT BEARING INSERT—~ 


A. TWO WAYS TO ANCHOR AN INSERT are illustrated t 
“Be above. Both methods of holding 


the character 


the section drawing 


employed to gain the maxir 


can be seen from the illustrations, every seat and sup- 
porting member that is required to amount and align 
the motor unit is cast in. 

The most immediately obvious point is that the fan 
motor can now be assembled completely before it is 
placed in the housing. There is no need to utilize any 
separate or special fastening devices of any sort. Even 
the worm for driving the oscillating mechanism may 
be a part of the motor assembly. After the motor is in 
place, the fan guard may be put on and then, after the 


complete assembly, the cover casting is bolted in place. 


.... which permits preassembly of the 
motor. 


Since the lower motor housing is depended on to 
align all of the components, it must be held to dimen- 
sional tolerances closer than can be easily met by die 
casting. Rather than go through a large amount of 
complex machining, the design is such that the die cast 
surfaces can be used in all cases and the alignment is 


continued on page 73 
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IBM. major user of metal powder parts” 


NE of the outstanding users of small parts made 
from metal powders is the International Busi- 
ness Machines Corp. at Endicott and Poughkeepsie, 
New York. Over the past ten years the use of these parts 
has been steadily expanding from a few self-lubricating 
bearings at the start to over 800 parts now being used. 
This continually increasing use of powdered metal parts 
is evidence of the superiority of powder metallurgy as a 
fabricating method, “when it is intelligently applied.” 
IBM engineers recognize three general reasons for 
the use of powder parts: 


@ Certain properties such as controlled po- 
rosity cannot be secured by any other fab- 
ricating method. 

Desirable shapes can be made by powder 
techniques that are outside the scope of or- 
dinarily obtainable machine tools. 

Finally, when sufficiently large quantities 
of a given part are involved, the cost per 
unit may be materially lower using powder 


metallurgy as a fabricating method. 


IBM, through years of use, has found that on busi- 
ness machines a few generalizations can be made re- 
garding the application of powder parts. Some small 
gears are less costly and better if made from iron powder 
than their wrought and machined counterparts. Some 
cams made of brass, bronze or iron powders are pref- 
erable to cams machined from bar or plate stock. So- 
called self-lubricating bearings and bushings will nor- 
mally outperform bearings made from bronze bar stock 
and in many cases are less costly and better than ball 
or roller bearings. 

On the other hand, there are some features about 


powdered metal parts that create design and processing 
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problems. Parts made from metal powders should not 
be used where they are subject to shock loadings or 
where high tensile stresses may be encountered. Iron 
powder parts, even when oil impregnated, require a 
special surface treatment to secure the best corrosion re- 
sistance and the best oil retention properties. Iron parts 
which are to be hardened may be troublesome. Where 
uniform hardening through the piece is desired, a 
powder part will generally respond adequately though 
it may require different treatment than wrought steel. 
On porous parts, salt bath hardening can leave deposits 
in the pores that result in corrosion at a later time. 

When a part is to be case hardened, experience has 
shown that it is difficult to secure uniform case depth. 
This is particularly true of those pieces made from a 
mixture of iron and copper powders. This does not im- 
ply that both full hardening and case hardening can- 
not be done, only that it may be more difficult on powder 
parts. 

Surface finishing of powder metallurgical products 
is generally difficult when an electroplated finish is de- 
sired. Only those parts having a low initial porosity or 
which respond to a surface burnishing treatment plate 
successfully. For iron parts, blackening processes are 
available that are highly successful. 


With these few generalizations in mind, it will be 
well to examine a few typical parts used by IBM in their 
various machines. For the purpose of this review, all 
bearings and bushings, except for one special sleeve 
bearing, have been disregarded. The other parts chosen 
are thought to be typical of the uses made of powder 
parts and exemplify the reasoning which underlies their 

*This is the third of five articles by P. R. Kalischer, associate editor 
of PMM, on the use of iron powder parts. Subsequent articles will 


be presented on high density iron parts, and a review of specifi- 
cations for powdered metal parts at IBM. 
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Smoother blending of camming surfaces with iron powder cam 


The clutch engaging cam, Figure 1, is typical of the 
IBM parts made from iron powders and then case hard- 
ened. To make this part from bar stock required ma- 
chining, broaching the shape, then case hardening and 
grinding. 

To secure the operational characteristics desired, the 
circular face had to be held to a concentricity tolerance 
with respect to the bore of 0.002 total indicator read- 
ing. Further, the curved faces of the lobes had to blend 
into the flats smoothly to avoid jerky operation. When 
the cam was machined from bar stock, the concentricity 
tolerance was readily met but the final grinding op- 
eration would not give the desired smooth transition 
from the curved to the flat surfaces. 

Use of powder metallurgy for fabricating this cam 
gave the same tolerance as far as concentricity is con- 
cerned. Since a large quantity of these parts are used 
per year, it is obviously impossible to depend upon 
hand work to secure the smooth blending of surfaces. 
It was, however, quite feasible to work the desired curve 
into the molding die so that the powder part had the 
contour desired. 

As mentioned above, this part is case hardened. Since 
the powder mix contains some copper, it has been found 
that non-uniform case depth results. However, the re- 
sulting case depth is sufficient for satisfactory opera- 
tion of the part. 


The original design of the cam required a needle 
bearing. When the part was changed to one made of 
iron powder, the needle bearing was no longer required 
since the cam could be impregnated with oil and thus 
act as an adequate bushing in itself. Prior to the final 
oil impregnation, these cams are given a steam treat- 
ment which applies an adhesive oxide film to the metal 
particles. 

The cost of producing this part from metal powders 
is about the same as the former machined cam, but, 
since no needle bearing is required, the assembly ready 
for installation is somewhat less costly when made from 


powders. 


Four applications illustrate reasons for using powder parts 


SELF-LUBRICATION FOR HARD-TO-REACH 
PARTS. It has been pointed out that one of the reasons 
IBM engineers use powder metal products is to take 
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advantage of the self-lubricating features made possible 
by controlled porosity of powder parts. 


The intermediate guide, 2-a, is an example of such 








a part. By fabricating the guide of iron powder with 
controlled porosity and oil impregnating before instal- 
lation, the guide functions satisfactorily with a mini- 
mum of attention. 

This partis a good example of direct substitution by 
a powder part without any redesign or modification 
being necessary and illustrates how the use of powder 
parts can give the designer increased flexibility of ma- 
terial. 

Plated brass part shows major cost reduction. Dis- 
counting self-lubricating bearings, the most prevalent 
reason for using powder metal products is cost re- 
duction. The escapement lever, 2-b, is only one of the 
many parts used by IBM where cost reduction is the 
only consideration. This lever is molded from brass 
powder and is received from the vendor completed and 
ready for plating. The reduction in cost as compared 
with blanking. trimming and machining as previously 


practiced is over 50 percent. 


There is no other good way to do it 


Some parts can be pressed from metal powders, but 
cannot be produced economically by any other method. 

The brass bushing, 2-c, is an example of such a part. 
This bushing acts as a punch guide and twelve guides 
are used per assembly. The guides are placed on the 
punch and after positioning are molded in soft metal 
mountings. 

Accuracy of the rectangular slot and precise dimen- 


sional tolerances make this piece exceptional. Both di- 


mensions on the slot are held to a total tolerance of 
(0.002, probably one of the closest jobs being currently 


produced by the powder process. 


Bushing costs reduced over 90 percent 

\ split bushing with a non-uniform bore is shown in 
Figure 2-d. About the only method of manufacture 
besides powder metallurgy is to drill bar stock either 
before or after splitting. This method was tried but 
on the best automatic machines available, the cost was 
prohibitive. 

Conversion to brass powder gave a bushing that 
meets all of the required dimensional and physical stand- 


ards at a cost reduction of over 90 percent. 


Powder cam gives better performance 

Typical of the many powder metal cams used by IBM 
is a split impulse cam, not shown. It is quite possible 
to make this cam by standard machining methods, but 
they would fail to give cams that are consistently smooth 
and uniform in operation. 

The part is, in addition, rather heavily loaded so 
that some sort of lubrication is required. By making 
the cam of iron powder, the camming surface can be 
completely uniform from piece to piece and has the 
further advantage of being porous so that it can be oil 
impregnated and thus made self-lubricating. 

This piece is probably no cheaper made out of metal 
powders than when machined from wrought stock, but 
its superior performance is sufficient reason for the 


use of iron powder. 





How a $400 investment produced $1850 


per year saving... 


MANY A DIE CASTING, now in production could 


readily be redesigned to reduce the amount of metal 
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consumed and thus serve two purposes al once: con- 
serve scarce natural resources to aid in national defense. 
and reduce piece costs. 

An excellent sample of such redesign of a zine die 
casting is the corner block illustrated at the left. In- 
creased costs of metal and labor over the past five years 
made the original 11-inch square block too expensive 
and so the Union Die Casting Company of Los Angeles. 
California. worked together with its customer to re- 
design the part. 

The new design is illustrated, next to the original, 
and it is apparent that considerable metal has been 
saved by hollowing out the block, but leaving sufficient 
metal for strength. 

Metal weight has been reduced from 2.062 ounces to 
52 ounce (.6250) with a resultant cost saving of $1.850 


yer vear to the customer on a $400 tooling investment. 
} 
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Know-how is the vital commodity in fast, economical, 
completely satisfactory production of parts from metal 
powder ...and Moraine has the know-how that comes 
from more than a quarter of a century devoted to making 


billions of Durex metal powder parts. 


Our experience, plus the knowledge we direct toward a 
continuous program of engineering research and pro- 


duction improvements, adds up to the know-how that 


can be of important service to many industries. 


MORAINE PRODUCTS ""*.rrcc'ss."""" 
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Is corrosion resistance your problem? 
ALUMINUM DIE CASTINGS GIVE GOOD SERVICE 


in the presence of soap and detergents 





N the design of washing machines, 

the engineer is faced with problems 
not encountered when designing non- 
consumer goods. That the machine 
must do an adequate job of getting 
clothes clean is an elementary princi- 
ple, but it must also last almost in- 


definitely with practically no main- 
tenance. All parts in contact with 
water must be able to withstand any 
unusual and all usual water condi- 
tions. There must be freedom from 
or at least minimal attack on the parts 


by strong soaps and detergents. 


1. Aluminum die castings for inaccessible parts that can't be reached for 


servicing. 


2. Long die castings with thin section are difficult to produce. 
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Thus subject to the most severe 
abuse of any household appliance, a 
washing machine must continue to 
function year after year. To do this 
job the Thor Corp. depends on sev- 
eral die castings in critical places. 

The pump housing and impeller 
shown in Figure 1 and all drain fit- 
tings (not illustrated) are examples 
of the use of die castings in critical 
spots. There is absolutely no oppor- 
tunity for preventative maintenance 
on these parts, yet any corrosion by 
water or 


cleaning materials (or a 


combination of them) must be suc- 
cessfully withstood. Thus far, alumi- 
num die castings are the best answer 
that the industry has found among 
materials that will allow economical 
manufacture. 

In the washer’s spinner basket it- 
self, are three ring segments that pre- 
vent materials being spun dry from 
covering the water discharge holes, 
Figure 2. Here again corrosive action 
is bad and the rings must be of a ma- 
that take it. 


die castings are again the answer. 


terial can Aluminum 

While the ability to resist corrosive 
action is the reason for using alumi- 
num it is not the reason for die cast- 
ings. Here, manufacturing economy 
enters. On the pump impeller the 
only machining needed is to size the 
hole for the impeller shaft. The hous- 
ing has its mating flanges machined, 
the hole machined for bearings, press- 
ed in, and the bolt holes drilled and 
tapped. No other 


where necessary 
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WHAT ELECTROFORMING OFFERS the designer 


of precision paris 


A. G. BUSCHOW 
Chief Engineer 
Bart Laboratories Co., Inc. 
LECTROFORMING is an old 
that grew in promin- 
ence during and after World War II. 


Unfortunately few engineers and de- 


process 


signers recognize the possibility of 
manufacturing products by electro- 


forming. 


What is electroforming—Basically 
electroforming is the manufacturing 


of an article by the electrodeposition 
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of metal on an object of predetermined 
shape, size, accuracy and finish, called 
a mandrel or matrix. These factors de 
termine the inside dimensions and 
finish of the electroform. The electro- 
deposited metal is “built-up” to the 
required thickness and the mandrel or 


matrix is then removed. 


Electro- 
forming can be used to manufacture 
c 


When to use electroforms 


articles that cannot be made by con- 


ventional methods, especially 


having thin wall sections, 


those 


intricate 


internal shapes and high precision re 
quirements as to dimension and finish 


of internal surfaces. 


Electroforming can produce parts 
of intricate design, accurate dimen- 
sions and high interior surface finish. 
Combinations of metals may be used 
such as silver, copper, nickel and iron 
for specific applications such as con- 
ductivity, strength and corrosion re- 
sistance. Dimensional stability is 
easily obtainable whereas it would be 


impossible to hold dimensions by 


Page 39 








other methods. 


of 5 micro-inch can be attained. 


In many cases it is less expensive 


than conventional methods and in 
some instances it may be the only 
practical means by which a part can 
be manufactured within the required 
tolerances. finish and metal specifica- 


tions, 


The 


metals usually used are copper, nickel 


Metals used in ele troforming 


Finishes on the order 


and iron. These may be used singly or 
in combination. Other metals that can 
be incorporated in the electroform are 
silver, gold, rhodium and chromium. 
The use of these metals offer a wide 
selection to meet specific problems of 
conductivity, corrosion-resistance, 
strength and wear. 

In general, the internal stresses of 
an electroformed article are low com- 
pared to many cast or forged articles. 


The physical properties of electrode- 




















Looks like the boss is going fishing again. That’s the third 
time this week. Things certainly have changed! Time was 
when he was lucky if he could get away one week out of 
the year. But since he started using Badger Die castings, 
machining and finishing time were reduced more than 80%, 
and all those old assembly-line bugs were completely elimi- 
nated. Now Hank’s a free man! 
day he pleases. It would be well worth your while to look 
into the advantages of Badger Die castings for your product. 
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posited metals are equal to and in some 
instances exceed those of the same 
metals in cast or rolled conditions. 

It is advisable to work out design 
details of part to be electroformed 
with the engineering department of 
the vendor since it is often possible to 
alter the design to aid the electroform- 
ing process without intefering with 
the function of the part. 


This is the 
part that determines the shape, dimen- 


Vandrels and matrices 


sional accuracy and the internal sur- 
face finish of the electroform and also 
affects its cost. 

There are two types of mandrels or 
used in 


matrices electroforming, 


namely permanent and expendable. 
Permanent mandrels or matrices can 
be used only for pieces whose shape 
or geometry permits withdrawal of 
mandrel or matrix when the piece is 
completed. Expendable mandrels or 
matrices are used for pieces whose 
shape will not- permit withdrawal of 
the mandrel or maxtrix intact. 

matrices 


Permanent mandrels or 


are made of stainless steel, monel, 
brass and invar depending upon the 
shape of the electroform and the sur- 
face finish required. Permanent 
mandrels or matrices are applicable 
for close tolerance work on the order 
of + .0002 and where high inside 
surface finish of 5 micro-ine h is re- 
quired, 

Expendable mandrels or matrices 
can be broken down into several cate- 


(1) 


fusible metals (3) miscellaneous. Dis- 


gories: dissolvable metals (2) 
solvable mental mandrels or matrices 
can be made of pure aluminum or 


Fusible 


melting point alloys of lead, tin and 


zine. metals used are low 
bismuth. Miscellaneous materials are 


sometimes used such as _ plastics, 


waxes and plaster of Paris. 


External machining of electroforms 

In some instances machining is not 
required but in cases where it is neces- 
sary machining is accomplished by 
conventional methods. However. con- 
siderable thought must be given to ma- 
chining operations when designing 
mandrels since some intricately shap- 
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THE RAPIDLY MOVING CROSSHEAD for the cloth cutter, left, 
shown with front cover removed, needs a combination of strength 
ind lightness that can best be a'tained »y investment casting, 


above. 


HIGH-SPEED, HIGH-STRENGTH PART 


is produced by INVESTMENT CASTING 


By LOUIS C. BLESCH 
Chief Engineer 
Wolf Machine Company 
HE CROSSHEAD of the cloth cutting machine 
manufactured by the Wolf Machine Company of 

Cincinnati, Ohio, is a rather exceptional part in several 
respects. It is highly stressed, operates at high speed, 
must be maintained in precise alignment, must be high- 
ly resistant to wear and should be light weight. 

These factors combine to fix the design rather rigidly. 
The high stresses combined with wear resistance and 
light weight dictate a fine grained highly alloyed part 
that is heat treatable to give the hardness required. 
Precision of alignment dictates a material that does not 
age or suffer dimensional changes with time (other, of 
course, than those changes brought about by wear). 
High speed operation and light weight requirements 
preclude the use of “beefed-up” sections. 

Four methods of fabricating the part are possible. 
Sand casting 

If the part were to be sand cast, even though an 
adequately alloyed material were used, the normally 
large grain size resulting from sand casting would re- 


Page 42 


quire heavy sections to give the strength required. The 
amount of machining that would be required would be 
excessive and rejects due to porosity and lack of bal- 
ance would probably be high. These factors combine to 
indicate a part that would be heavy and costly. 


Forging 

Through the use of forging, a part of adequate 
strength with the desired microcharacteristics could 
be fabricated. The design would have to be changed, 
however, with resultant increase in weight. A major 
amount of machining would be required and the cost 


of the finished forging would be high. 


Machining 

Under machining can properly be considered both 
machining from bar stock or a forged blank as well as 
assembly by welding or brazing of machined com- 
ponents. Starting with bar stock, the machining job 
would be excessive. Waste of stock would be high and 
the cost prohibitive. Adequate rigidity would be ques- 
tionable also. Finish machining of a forged blank, as 
contrasted with machining a nearly finished forging, 
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would also be wasteful and expensive. Assembly of 
machined components is possible, but the cost would 
again be high. 

Investment casting 

By investment casting the crosshead, an alloy of de- 
sirable physical strength can be used. Due to the in- 
herent fine grain structure in the as-cast condition, the 
section thickness need not be any greater than either 
a forging or machined part would be. Where a sand 
casting or forging would, at best, be held to dimensional 
tolerances of +0.030 per inch, the investment casting 
can easily be held to +0.005. Section rigidity is more 
than adequate for the part. The crosshead as cast by 
Michigan Steel Casting Co. in their MC-6 alloy has all 
of these advantages. 

It is on the final machining of the casting, however, 
that the investment process is of the greatest interest. 
In order to function safely and properly, the blade of 
the cloth cutter must operate exactly at right angles to 
the table and must have no side play in either the 
direction of cutting or across the direction of cutting. 
Further, the tip of the blade must enter the base guide 
smoothly and easily to prevent buckling and possibly 
breaking of the blade. 

To secure this precision of operation, the crosshead 
is made with “vee” ways that slide on matching gibs. 
Adjustment of the gibs is, of course, possible, but the 
“vee” ways of the crosshead must be accurately ma- 
chined so that they are parallel to each other. Parallel- 
ism is maintained on the ways to a maximum deviation 


of less than 0.001 in the total length of two inches. 

The tang onto which the cutter knife is fastened also 
requires a high degree of accuracy in its machining. 
Even though the ways are properly machined if the 
tang is not parallel to them, the blade will run out and 
thus cut the cloth pile at something other than ninety 
degrees to the table. 

Through the use of an investment casting for the 
crosshead, all of these machining operations are mini- 
mized so that both machine time and labor are drasti- 
cally cut. With only three relatively simple machining 
operations as compared with several times that many 
on a sand casting, forging or fully machined part, the 
machine time and man hours saved become highly 
significant. 

The wrist pin hole is cast almost to size so that a 
reaming cperation is all that is required before a 
bushing is pressed in. 

The dollar saving achieved through the use of an 
investment casting for this crosshead is approximately 
40 percent as compared with a machined sand casting. 
The less tangible, but even more important saving re- 
sulting from freeing men and machines cannot be de- 
termined directly. It is known, however, that several 
expensive machins tools which would have needed to 
be purchased are not now required. Duplication of 
some tools has also been avoided since the machine 
time the crosshead would have taken is now available 


for other uses. 


Precision in a shell: mounting of working parts 


depends upon the DIE CAST housing 


3. Dimensional stability is essential in this die cast 
housing. 


From the point of view of “precision”, one of the 
most interesting structural parts is the aluminum die 
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casting that serves as a mounting case for all of the 
moving parts of the cloth cutting machine. This casting 
is shown in Figure 3. 

The bore for one of the motor bearings is first ma- 
chined and, using this bore as an index, the casting is 
fastened in a jig and all other machining operations 
done with the casting in the jig. The surface indicated 
by arrow, Figure 1, is the one critical surface of 
the entire casting. This surface must be machined flat 
and at right angles to the shaft of the motor. All other 
machining is then indexed from this surface. 

When the machine is assembled, one of the “vee” 
gibs is fastened tightly against the die cast and ma- 
chined surface while the other gib is adjustable so that 
minor wear can be taken up as it occurs. This die cast 
and machined surface must, therefore, be completely 
stable during the entire life of the machine. 

In this cloth cutter, therefore, two PMM castings 
contribute to the succeSsful operation: the investment 


cast crosshead and the aluminum die cast body. 
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A PLANT MAINTENANCE MAN SAYS: 








, 
MARVEL SYNCLINAL FILTERS OV 
OUR MACHINES GIVE US TWO TC 
THREE TIMES MORE OPERATING 

TIME BETWEEN CLEANINGS — 


HERE |S WHAT 
HAPPENED AT 
SUPERIOR 
PLASTICS 











Superior Plastics, Division of 

Commonwealth Plastics, Inc., using 

many injection molding presses in 8 

MR. A. NEUMANN, 0z., 16 0z., 22 oz., and 24 oz. sizes, 

Assistant Superintendent of Main- has installed Marvel Synclinal sump 

a fees _— type filters in their machines. All of 

these machines are hydraulic. Mr. 

Neumann summarizes the amazing results: “Since installing Marvel Linsineadied: dak Sin 40 the ini thasd-Dienitee thissibin eabinen ie» 

filters we are able to operate our machines for four to six months before chines used at Superior Plastics, division of Commonwealth Plastics 

cleaning filtering units as against only two months with the former 

‘filtering equipment. This gives us two to three times as much production 

‘between cleanings. Furthermore, cleaning the Marvel is so simple and 

easy that we disassemble, clean, and reassemble it in minutes, a difficult 
procedure with the previously used filters”. 


MAINTENANCE TROUBLES? 
PRODUCTION LOSSES? 


PUMP =| LEAKY EXPENSIVE DOWN 
FAILURE VALVES © pEPAIRS ° TIME 


15% of ALL HYDRAULIC TROUBLE 
IS CAUSED BY DIRTY OIL 


Marvel Balanced Synclinal Filters not only filters out scales, sludge and 
other foreign matter, but has capacity to accumulate large quantities 
of these destructive particles before clogging. Frequent cleaning is 
not necessary to prevent flow reduction in the filter. Outstanding 
performance ON THE JOB has made Marvel the choice of over 260 
original equipment manufacturers, and outstanding performance on 
the job permits us to give this challenging guarantee: 


Photos courtesy Reed-Prentice, Inc. 














| MARVEL'S GUARANTEE Wee 
MARVEL SYNCLINAL FILTERS INSTALLED AS model of your hydraulic y 
Y MARVEL ENGINEERS WILL press. Our engineers will 7 

CUT DOWN YOUR TROUBLES AND submit recommendations. Or ask for Folder 105 giving 

PROVE SATISFACTORY TO YOU OR | complete —e — se yah 5 to 100 g.p.m.; 

mesh sizes 30 to 2 ine models operate in any position 

YOUR MONEY BACK! and may be serviced without disturbing pipe connections 





J.1.C. 
Standards 
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FINISHING 
SECTION 


MACHINING—Most precision metal molded parts require 
some machining operations. In this section will be found infor- 
mation to aid in planning and selecting the proper methods and 
equipment for these operations. 


ASSEMBLING—Precision metal molded parts are generally 
components of assemblies. This section includes information 
on fastenings and methods for mass production assembly 
operations. 


SURFACE FINISHING—Many precision metal molded parts 
receive some type of surface finish such as plating, organic 
coating, anodic coating or chemical coating. This section in- 
cludes information on the methods, processes and equipment 
used for these surface treatments. 


Die Castings 

A Section Devoted To the Finishing Of monde theron. 
Permanent Mold Castings 
Plaster Mold Castings 





This man can show you... 


How fo replace 
“specials” with standards 
to speed assembly 


Ask a P-K Assembly Engineer how you can simplify 
and speed up your assembly operations by using standard 





Self-tapping Screws instead of hard-to-get “specials”. 


Since P-K makes a complete line, chances are one of the 
several standard types of P-K Self-tapping Screws will meet 
your needs exactly. 


With the experience of more than a million applications 


Assembly costs were lowered 35%, by to guide him, he can quickly find the answer to this, and 
using two standard P-K Type Z ‘ P 
Screws to fasten plastic socket other questions you may have about making your assemblies 
metal base of this lamp, and also to 
serve as pivots permitting 180° sweep 
of socket. Both screws are driven into . . — 
econsesiadeall apring which hascune Today, more than ever, the P-K Assembly Engineer 
pitch as screw thread, avoiding 
special screws. 


better, faster, and at lower cost. 


is a good man to have on your production team, helping 
you boost output and hold down the lid on costs. He'll call 
at your request. Parker-Kalon Corporation, 

200 Varick Street, New York 14. 


Your INDUSTRIAL SUPPLY DISTRIBUTOR . 
your local source for P-K Screws . . . works side by 
side with the P-K Assembly Engineer. Their 


combined efforts are solving many difficult problems 
Type Z, one of five standard types of 
P-K  Screws—also available with 
Phillips Recessed Head. 


of planning and procurement. Let them help you. 





~_ PARKER-KALON* 


P- Kz a SELF-TAPPING SCREWS 


FOR EVERY METAL AND PLASTIC ASSEMBLY 
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METHOD OF MACHINING CARBIDE DIE 
for odd-shaped powder part 


illustrates new way of cutting hard materials 


By JOHN S. ROLLER 
General Manager 
The Method X Co. 


SMALL brass rotor produced 

for Army Ordnance by pow- 
der metallurgy was the subject of 
an article in the February issue of 
PMM":; this is the first large vol- 
ume use of a powdered brass com- 
ponent by Ordnance. 

The rotor has an irregular con- 
tour which complicates the job of 
sinking a pressing die, especially 
when the die material is to be sin- 
tered carbide. For the quantities 
needed, these powder parts can 
most efficiently be produced in 
carbide dies which have longer life 
and greater resistance to the abra- 
sive effect of the powder. 

However, to cut an irregular con- 
tour in an exceptionally hard ma- 
terial such as sintered carbide is 
a formidable job for the die maker 
using any of the conventional ma- 
chining techniques. On the other 
hand, if the machining is done on 
the partially sintered carbide which 
is subsequently to be fully sintered, 
problems of shrinkage complicate 
the task of holding dimensions. 
Sometimes this shrinkage ranges 
as high as 10 or 15 percent and is 
not uniform in all directions. 

These are rather common prob- 
lems in producing carbide dies for 


powder metallurgy because many 


*“Powder Metallurgy Produces a Brass 
Ordnance Component: the full case history 
of an important piece,” by Capt. John Dale, 
PMM Feb. °52, p 34. 
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parts having irregular contour are 
pressed in sufficient quantities to 
require carbide dies. For this rea- 
son, the method of machining car- 
bide dies practiced by at least one 
fabricator of the powder brass ro- 
tors should be of interest to others 
working in the field of powder 
metallurgy: the machine and tech- 


nique described here should have 
extensive application for the pro- 


duction of carbide dies. 


Electromechanical system 
of metal removal 


When air hardened steels are used 


for powder metallurgy dies, the con- 


ventional machining methods are sat- 


isfactory, although even here, non- 
symmetrical or non-round die open- 


difficulty. When a 


carbide die having a contour such as 


ings may cause 


that illustrated in Figure 1 is to be 


produced, there are certain specific 


advantages to be obtained by using 
the new method of metal removal de- 
veloped and introduced under the 
trade name of Method X*. 

This process operates on an electro- 
whereby elec- 


mechanical principle 


tricity applied through specially 
shaped electrodes at high current den- 
sities result in the physical separation 
from the work 


and 


of metal particles 


piece. As the electrode is slowly 





deep hardened and —— 


rbon steel 


BURNISHING natenians 
for superior barrel finishing of 
Military and Civilian parts and products 


Abbott barrel finishing experts are ready to help 


you solve your burnishing problems with five 


scientifically designed shapes which make effective 


contact on parts, stampings and castings of every 


size and shape. 


Write for details. 
No obligation. 


THE ABBOTT BALL COMPANY 


1084 NEW BRITAIN AVE. 
Hartford 10, Conn. U.S.A. 
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work, the 
away by 
work 


following 


advanced into the 
flushed 


bath in which the 


steadily 
metal particles are 
a dielectric 
is submerged. A cavity 
closely the male shape of the electrode 
is thus produced (or. where desired. 


an external shape can be formed.) 
The separation of metal particles is 
rather than 


distinctly a mechanical. 


a thermal effect of electricity, and has 
no effect upon the physical or chemi- 
cal properties of the work pieceaSuz- 
faces on the order of 26 micro inches 
rms can be obtained, sometimes leav- 
ing less than .OO1 of stock to be re- 
moved by lapping to produce the de- 
sired finish down to 0.15 micro inches 


on sintered carbide. 


Brass electrodes are easily 
machined at low cost 


The electrodes employed kere must 
of necessity be highly conductive and 


easily machined to the desired con- 


tour—two characteristics obtainable 


by using brass bar stock. The bar is 


machined to a negative of the shape 
to be produced. 
Two electrodes were 


cutting the die for the 


required for 
brass rotor, 
one for hogging out the rough hole 


*Method X is a process developed by The 
Method X Co. of Pittsburgh, an affiliate of 
the Firth Sterling Steel & Carbide Co 
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and the other for finishing. The elec- 
trodes are shown in Figure 2. The 
roughing electrode shown at the left 


was formed from five pieces of brass 


bar stock, ends of which were turned 
to the proper diameter and then as- 
the 


were, at one time, produced from ex- 


sembled together. Since rotors 
truded bar stock. a piece of this brass 
extrusion was employed as the finish- 
ing electrode, although machining of 
the bar shown at the right in Figure 
2 would not have been difficult. 

In some cases, the same electrode 
can be used for both rough and fin- 
the 


gradually consumed as it is advanced 


ishing cuts. Since electrode is 
into the work, the eroded end is cut 
off after the roughing operation, and 
the same electrode is used for finish- 
ing after the necessary electrical ad- 
justments have been made. 

In the process of removing material 
from the work piece, the electrode 
does not come into direct contact with 
the work, but an adjustable gap of a 
few thousandths. dependent on the 
surface finish desired, remains con- 
between 


stantly the two surfaces. A 


dielectric fluid such as kerosene, fuel 
oil or a fluid specially developed for 
the Method X machine is used to sub- 
merge the entire cutting operation. 
Purpose of submerging the work is 
not only to flush away the loosened 
particles from the work area, but also 
to build 


that the energy storage devices in the 


up electrical resistance so 


machine may be fully charged prior 


to discharge. 


Machine's construction 


similar to that of drill press 
Design of the Method X machine, 





Figure 3, is similar to that of a drill | 
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BARREL FINISHING NEWS 





Tests prove Super Honite 
gives top cutting speed! 


ST. PAUL, MINN.—Industrial research groups across the country recently 
completed a series of comparative tests on the cutting speeds and lasting 
qualities of all barrel finishing chips now on the market. 


Results of these tests have just been announced by Minnesota Mining 


t Manufacturing Company 


Punishing tests proved no other 
chip on the market cuts faster 
than ‘‘Super Honite.”’ 


This improved stone is formed by 
fusing grains of the world’s tough- 
est abrasive mineral—aluminum- 
oxide—-with a ceramic, non-crys- 
talline bonding agent that will not 
fracture or crumble. 


LASTS TWICE AS LONG 


The combination of a super-tough 
abrasive and a super-tough bond- 
ing agent gives “Super Honite” a 
100% longer cutting life than other 
stones. In fact, no other barrel 
finishing abrasive lasts as long. 


NEVER STOPS CUTTING 


“Super Honite”’ never wears smooth. 
New cutting edges are constantly 
exposed as the surface area is 
slowly reduced. 


Since the composition of each chip 
is the same throughout, used stones 
can be re-graded and used again 
on different operations, too. 


Barrel Finishing Experts 
offer you FREE services! 


ST. PAUL, MINN. — Ex- 

perienced 3M Engi- 

neers are now ready to 

work with you for in- 

creased barrel finishing 

efficiency, and a sys- 
tem that’s tailored to your particu- 
lar job. 


They'll show you how “Super Hon- 
ite’’ works best in combination 
with ‘‘Honite’’ Compounds .. . 
how The 3M Method can finish 
to micro-inch surface tolerances. . . 
how to choose the correct chip size 
and barrel rotating-speed. 


Use the coupon at right for imme- 
diate attention, and a copy of 


“3M Barrel Finishing.’’ There’s 
‘ 


no charge or obligation. 


a leading abrasives manufacturer. 








IMPROVED CHIP CUTS 
FINISHING COSTS! 


ST. PAUL, MINN.—Barrel finishers 
all over the country report lower 
costs per finished unit with “Super 
Honite’’—an improved abrasive 
chip that outcuts and outlasts all 
others. 


Many users discover a reduction 
of ‘‘lodging’’? due to chip break- 
down, too. Sludge formation is 
held to a minimum. 


And ‘Super Honite”’ saves polish- 
ing operations on zinc die-castings, 
brass and aluminum parts. There’s 
none of the usual darkening. 

See for yourself! Order a trial 
supply today. Write 3M, Dept. 
PMM, St. Paul 6, Minn., for 
information and prices. 








(Ae 








Made in U.S.A. by Minnesota Mining & Mf; 
St 


Co., 


Paul 6, Minn.—-also makers of “‘Scotch"’ Brand 


Pressure-sensitive Tapes, “Scotch” Sound Record- 


ing Tape, 
“Scotchlite” 
Non-slip Surfacing “3M 
hesives. General Export 
York 17, 


“‘Underseal"’ Rubberized Coating, 
Reflective Sheeting, “‘Safety-Walk 
" Abrasives, “3M" Ad 
270 Park Avenue, New 


N. Y. In Canada: London, Ont., Can 


Minnesota Mining & Mfg. Co. 


Dept. PMM, Saint Paul 6, Minnesota 
Name 
Firm 
Address 
City 


Zone State 
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DIES Last Longer 
when you CLEAN ’EM 
with Pangborn 


HYDRO-FINISH 


\ OLD and die tolerances are 

held to .0001” when you clean 
and finish them with Pangborn 
Hydro-Finish. Fine-mesh abrasives 
suspended in water do a precision 
job... . there’s no danger of exces- 
sive metal removal . . . no danger 
of expensive equipment being 
ruined! 


What’s more, Hydro-Finish saves 
you more money because it saves 
time and labor! Operated by one 
man, a Pangborn Hydro-Finish 
machine removes scale and dis- 
coloration in minutes instead of 
hours. And, cleaned surfaces are 
virtually free of directional grinding 
lines, eliminating or reducing fur- 
ther finishing operations. 

GET THE FACTS on Hydro-Finish and 
how it can help prolong the life of 
dies and save you money! Write 
today for Bulletin 1400-A. Address: 
PANGBORN Corp., 3500 Pangborn 
Blvd., Hagerstown, Md. 


look to Pangborn for the latest 


developments in Blast Cleaning and 
Dust Control equipment. 


anqborn 


BLAST qos CHEAPER 


b 
ith the right equipment for every |° 
w 
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press with pedestal type base, an elec- lines. The peak demand under the 
trode feed and control mechanism, 
and a remote unit power supply. The 
machine has a work table provided 
for longitudinal, lateral and vertical 
traverse and full rotation for work 


alignment. 


most severe cutting conditions does 
not exceed 7 kw. 


Gear shapes, threaded holes 
and surface detail 
A category of powder 


cation within the past few years is 


metal part 
Electrode feed is automatically con- has come into extensive appli- 


trolled by an Amplidyne and associ- 
ated circuits so that optimum cutting the small gear or ratchet. The use of 
speeds for given cutting conditions 


powdered iron, copper or brass for 
are maintained. 


Power supply is fed 


small pinions, timing gears, racks and 
from 220 volt, 60 cycle, single phase 


ratchets has grown rapidly because 
of the combination of low cost, high 





! 
ee tooth strength and accurate tooth 





times, in addition, the self-lubricating 


. 
| form which can be obtained. Some- 


> Pi F E & properties of powdered metal are uti- 
ae | lized. 

Carbide dies are desirable for parts 

PAGES of this type, but the sinking ofa gear 

OF and expensive. Now, with a low cost, 

FACTS FIGURES | machined brass electrode such as the 

PHOTOS ON 


BARREL | into carbide as are the simpler shapes. 

FINISHING | Where a die piece needs to be 
| 

| mounted by means of screws, it is pos- 


isible to bore a hole by this method 


form into a carbide die block is slow 


one shown in Figure 4, gear and 
|atchet shapes are as readily worked 


Get the complete 
Sup story! Learn about 
latest develop- 
ments in equip- 
ment, compounds, 
abrasives. Amazing 
results now possible on almost | 
all types of parts from large cast- 
ings to small intricate parts. 
Wels Todey for > FREE Rockies | nord materials on a production basis. 


upersheen Some work has already been done in 


AMERICA’S LARGEST MFGR. OF ADVANCED BARREL | Cutting the root mounting serrations 
FINISHING EQUIPMENT, MATERIALS & COMPOUNDS 


ALBERT LEA, MINNESOTA ora 
Circle No. 68 on the Reader Service Card) < machine. 


for gas turbine blades with a Method 
and then generate a screw thread by 
|steadily rotating the work piece be- 
neath the electrode, synchronized ac- 
curately with the downward motion of 
the electrode. 

The new process also suggests the 
possibility of machining holes or ex- 


ternal shapes in carbides and other 


for gas turbine blades with a method 














Your Die- 
Cast Parts 


ENAMEL FILL 


In Colce With Lettering and Design 
5 TIMES FASTER Than Hand Filling 


The Acroprinter illustrated shows only one 
type of machine we build for color filling 
of lettering and design with enamel. 

Send samples of parts you wish to 

fill for estimates. 


( men @ 


426 Morrell St., Elizabeth 4, N. J. 
"The Original Marking Specialists"’ 
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Raw casting... 


anodized ... 


BLACK ANODIZING of aluminum 


die castings is a production operation 


By K. W. McCREA 


General Manager 
Acme Plating Co. 


W HEN aluminum die cast parts 

are to be exposed to severe cor- 
rosive atmospheres, it is customary 
to protect the exposed surfaces. One 
important method is the electrolytic 
oxidation of the surface, which not 
only provides corrosion protection, 
but offers an excellent base for dye 
or paint. 

This process, known as anodizing, 
has a number of process variations, 
depending upon the alloy of aluminum 
the fabricated 
cast, wrought, sheet, etc. The Acme 


and form, whether 


Plating Company of Cleveland, Ohio, 
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employs 


anodize 


The 


the Alumilite 


aluminum parts on a produc- 


tion basis, including many die castings. 


basic steps of the Alumilite 


process, as practiced at Acme with a 


sulfuric 
a 


9 
. 


acid electrolyte, are: 
Clean the casting in any 
suitable alkali cleaner. 
Rinse in cold water. 
Anodize in 15 percent sul- 
furic acid for 30 minutes 
at a current density of 15 
amps. per sq. ft. and a 


temperature of 75 2F. 


. Rinse in cold water. 


. Neutralize in 5 percent so- 


dium bicarbonate solution. 


. Rinse in cold water. 


Dye. 


Rinse in cold water. 


. Seal dyed coating in 5 percent 


process to 


solution of potassium bichrom- 
Maintain solu- 


212F and a pH of 


ate solution. 
tion at 
5 to 6. 
10. Rinse in cold, then hot 
water. 

Of the various steps listed above, 
most are self-explanatory. The actual 
anodizing step is, of course, the for- 
film of 
aluminum oxide on the metal surface. 
The film is relatively hard and from 
0.0002 to 0.0003 thick 

The 


anodizing 


mation of a thin, adherent 


acid concentration of the 


solution is carefully con- 
trolled and held as near as possible 
to 15 percent free acid. When the alu- 
the bath 
reaches 1-14 oz. per gallon, the bath 


is dist arde 1. 


minum sulfate content of 


Any of a variety of dyes are suit- 


able for coloring the anodized surface. 
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In the parts illustrated, a black dye 

has been used—in this case, Sandoz 

aluminum black made by the Sandoz 

Chemical Company of New York. The 

CUTS DEBURRING HI MY S | dye bath contains 5 grams of dry 
| powder per liter and is operated at 


50% to 90% on individual parts (egos 


The sealing operation stabilizes the 
a as x e and prevents it from bleeding out, 
at the WHIRLPOOL CORPORATION, St. Joseph, Michigan ape sccm sagencaarliga 
| sistance. The action is believed to be 
| the formation of an aluminum mono- 
saves | hydrate film on the surface. 

oe -—e Sealing can also be accomplished 
in hot water. but the resistance to cor- 
rosion is not as great as when the po- 

tassium bichromate is used. 
As an indication of the corrosion 
resistance imparted by this treatment, 


| the untreated aluminum die castings 


CRANK ASSEMBLY. PARTS | exposed to a standard salt spray test 


BRASS RETAINING RINGS 


r 





sopeeesree 


helps 6 p 6 people do the work of 16 


The iirlpool peop found a real solution to manpower scarcities and 
rising prices when they installed Roto - Finish Deburring Machines. By this 
mechanical method, 6 people now deburr an even greater quantity of parts 
than 16 could do before. Thus a much needed source of manpower was found 
for use in other operations. 
The cost of deburring individual parts has been 
reduced 50% to 90% as shown above. And in 
addition, parts can now be deburred economic 
ally that were impossible to do by hand methods 
because the cost was prohibitive. Roto-Finishing 
these parts in some cases has eliminated special 
handling in subsequent operations. As a result, ° 
production has been speeded and manhours have “Mand up & maximum of 24 hours: 
been saved in stamping, grinding and other | @!tet anodizing, they withstand the 
finishing operations same salt spray for a minimum of 250 
Let us show you how you can make similar savings in time, manhours and | hours ( Fed. Spec. AN-QQ-A696a ). 
money, Send sample parts to the Roto-Finish laboratory for a free demonstra An alternative anodizing process 
tion, Write for full details today. 


that is used in many cases has 
chromic acid as the electrolyte. 
0%0-h CH, C 0 M P A N Y In this process, the bath is started at 





associated with The omned Products Co. P.O. Box 988 — about 5 percent chromic acid content 


3716 MILHAM ROAD, KALAMAZOO, MICH. Phone 3-5578 and acid additions are made to main- 





FOREIGN REPRESENTATIVES: CANADA — Windsor — Roto-Finish Canada Limited * tain the pH under 1. When the acid 
ENGLAND — London Roto-Finish Limited — 39 Park Street — Mayfair * AUSTRALIA 
— Melbourne — A. Flavell Pty, Ltd. * HOLLAND Delft — N. V. Roto-Finish Maatschappij bath isd id | : — “d 
— Rotterdamse — WEG 370A * AUSTRIA, GERMANY, SWITZERLAND — Frankfurt a.M. vath Is dumped and a new one started. 
— Metaligeselischaft A.G., Germany * ITALY Milan — Societa Roto-Finish a R.L. — 
Sesto S. Giovanni — Viale E. Marelli 31 * FRANCE Paris — Sociote Roto-Finish, 70 ‘ . ‘ : 
rue de la Republique-Puteaux (Seine) * BRAZIL Rio de Janeiro — Commercial E ing gives a harder, thinner oxide film 
Industrial de Formos Werco, Ltds. 


additions become uneconomical, the 
The chromic acid method of anodiz- 


on aluminum than does the sulfuric 











ORIGINATORS OF THE ROTO-FINISH PROCESSES acid. Generally, the film is less than 
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0.00005 thick and cannot be effective- 
ly dyed. 

Composition of the alloy used in 
making the die casting will determine, 
to some which 


extent, anodizing 


process is used. The major alloying 


element that controls the process is 


copper. When the copper content of 


the alloy is over 5 percent, the sul- 
furic acid process must be used. 


On the other hand. the corrosive ac- 


tion of the chromic acid bath is some- 
what less than the sulfuric acid bath 
so that where there are holes or re- 
cesses in which electrolyte might be 
trapped, the chromic acid bath is pre- 
ferred. Current requirements for the 
two processes are different and, gen- 
erally, the sulfuric acid bath is easier 
to control. 

One the 


anodizing of aluminum that is not 


aspect of commercial 


generally appreciated is that when 
work for the armed forces is involved, 
the anodizer must be certified by the 
armed services. This certification re- 
quires that the company doing the 
work submit anodized samples for 
government test and inspection. Once 
approved, the plant must be recer- 
tified every six months and is subject 
to periodic unannounced checks and 


inspections. 





HE COLORING and protection 


T of aluminum by means of a new 
process introduced by Enthone. Ine., 
permits the use of such colors as yel- 
low, blue, green and brass on cast 


or wrought alloys. 
The called Alumox 


14. is reported to be successful on al- 


new process, 
most all aluminum alloys including 
the common die cast alloys containing 
silicon. The latter has a tendency to 
darken the coating so that the same 
color value cannot be obtained as are 
formed on the wrought alloys, but 


darker 


acceptable, the results are entirely 


where a somewhat color is 
satisfactory. 

Alloys containing more than two 
percent magnesium, it has been stated, 
have proved to be difficult to color. 

The procedure developed by the 
manufacturer consists of cleaning the 
aluminum parts and then immersing 
them in a proprietary solution of Alu- 
mox 44 salts. Dyes can be added to 
the processing solution so that coat- 
ing and dying occur simultaneously, 
or they can be carried out separately. 

Alumox salts are available as a 
powdered material which is added to 
water in a concentration of | lb. per 
gallon. The bath operates in the tem- 
perature range of 190 to 210F, and 
coloring is accomplished in from 15 
seconds to 2 minutes. Although the 
dyes are not sold by Enthone, a recom- 
mended list of dyes has been prepared. 


Objects that have been successfully 
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colored include aluminum hardware, 
jewelry, slide fasteners, automobile 
trim, nameplates, electrical fittings, 
lamps, pencil parts and medallions. 
Some of these are included in the ac- 
companying illustration. 

The use of gold or brass coloring 
on aluminum, it is believed, will per- 
mit the substitution of aluminum in 


some places where copper-gase alloys 
Another 
use of the Alumox 44 bath is the pro- 


have previously been used. 


vision of a clear coating on aluminum 
to reduce finger marking and to in- 
The coat- 
ings are relatively non-conductive and 


crease weather resistance. 


have a thickness of approximately 
(.0001. 
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[PJ] new ProbuctTs 








For additional information on the products appearing on 
this and the following pages, mark the key number of the 
item on the card bound into this issue. Drop the card in the 


mail — no postage is required. 


POWDER METALLURGY PRESSES 
Model 20 & Model 45 


Baldwin-Lima-Hamilton Corp. 


SPECIAL FEATURES: Mechanically-operated presses specifical- 
ly designed for powder metallurgy work. Four column, single 
action units, equipped with floating die tables to give the effect 
of double action. Both presses have variable speed drives con- 
nected to a fly wheel with “vee” belts. The fly wneel connects 
with a pinion shaft through a multiple disc clutch. Linkage from 
the pinion shaft to the cross head carrying tho punch is through a 
bull wheel on a crank shaft which in turn activates the cross head 
through connecting rods. 

The ejection mechanism is activated by cams mounted on each 
side of the bull wheel. The cams, through ejection rods, are con- 
nected to the ejection base plate which carries the lower ram. 
Depth of fill is easily controlled by a hand wheel mounted on the 
front of the machine. The density of the part being pressed, that is 
the movement of the upper punch inside the die, is controlled by 
another hand wheel mounted on top of the head. Both controls are 
graduated to indicate accurately the respective movements. 

The die is filled by an air operated feeder slide which also 
serves to push completed parts away from the die. By means of a 
four way valve the feeder mechanism can be held in its rearmost 
position. Timing of the feeder movement is from a cam on the 
main crank shaft. 

The floating die holder is connected to a hydraulic cylinder by 
means of tie rods. No controlled or forced floating die action is 
provided. The point at which pressure in the hydraulic cylinder 
starts to build up and the amount of pressure build up are both 
controllable up to the maximum pressure provided for each press. 
This type of control eliminates the “weld line” at changes of 
section in the part being pressed. Since the hydraulic cylinder is 
part of a clozed system no pump is needed other than a hand 
pump to fill the system with oil. 
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SPECIFICATIONS: 





Model 20 
75 tons 


Model 45 
Rated Pressure 200 tons 
Maximum Resistance of 

Floating Die Holder 15 tons 
Height to Top of Die 51% in. 
Overall Height 102% in. 
Floor Space 41" x 65" 66" x 91" 
Weight 7200 Ibs. 19,500 Ibs. 
Strokes per Minute 30 - 69 30 - 60 
Motor for Variable Speed 

Drive 5 HP 15 HP 
Maximum Movement of 

Die Holder “ 2%" 
*Maximum Die Space — 

Rectangular ee 
*Maximum Die Space — 

Round 4" dia. 
Die Block Thickness 2-7/15" 
Maximum Depth of Fill 2!/4" 37%" 

Stroke of Head 4" 7¥," 

Clutch Multiple disc Air clutch and 
treadle oper- solenoid with 
ated start, stop, and 

jog buttons. 

* Etther optional at no extra cost. Only one type can be 

used. 


30 tons 
74%, in. 
151% in. 


5" x 10" 


8." dia. 
4" 











For additional information circle No. 144 on the Reader Service Card. 


BARREL FINISHER FOR DISC-TYPE PARTS 
DW 30-36-1SF 


Roto-Finish Company 


SPECIAL FEATURES: Designed especially for finishing disc 
type circular parts at low cost. Machine is of the stationary fixture 
type, using directional flow of finishing media for uniform results. 

SPECIFICATIONS: Single 30!/g" x 35/44" ID rubber-lined com- 
partment with 18 cu. ft. capacity. Large door opening facilitates 
handling large parts. Patented quick action spring-loaded pres- 
sure releases prevent excessive pressure build-up. Push button 
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control, plus automatic timer which is available for controlling 
operation up to 20 hours without attention by an operator, make 
this a low cost, semi-automatic machine. Speed can be varied 
from 10 to 30 rpm. 

Side supports, motor mount and floor of the machine are in- 
tegral parts of a rigid frame eliminating need for bolt-down. 
Lower part of h g is fully losed to prevent chips or water 
lodging behind the framework. Shafts of the rotating cylinder are 
mounted on 27g" self-aligning ball bearing pillow blocks. 





For additional information circle No. 145 on the Reader Service Card. 


REVOLVING JOINT FOR HYDRAULIC OR AIR 


Barco Manufacturing Co. 


va’ Sv’'D. PIPE ROTATING SHAFT 
RIGHT OR LEFT HAND 
TWREAD fia NF-2 THAD 


CHEMICALLY INERT 
“v" TYPE SEAL RINGS 


SPECIAL FEATURES: Light-running, revolving joint for making 
air or hydraulic line connections to high speed rotating chucks, 
clutches or similar equipment features new type chemically inert 
"V" seal rings with low friction coefficient. 

SPECIFICATIONS: Connection to rotating machine is made by 
screwing the male threaded steel shaft of the joint into the hub 
of the clutch or chuck. Available with right or left hand I" -14 
NF-2 straight machine threads for the rotating connection. Con- 
nection to the stationary end of the joint may be by standard !/2" 
pipe or flexible hose. Overall length of the joint is 6-9/16" with 
wide spacing between bearings. Stands temperatures to 425F 
and speeds to 1800 rpm or more under certain conditions. 


For additional information circle No. 146 on the Reader Service Card. 


POLISHING MACHINE FOR JET BLADES 
Micro-Lap Machine 
Murray-Way Corp. 


SPECIAL FEATURES: Production of 5-10 rms finish longi- 
tudinally with 6 heads at rate of 720 pieces per hour at 100% 
efficiency. Once machine is set from and to a standard, every 
piece is reported to be identical. Stock removal varies with grit 
sequence (.00! to .0015 per side was removed to produce above 
finish). 

SPECIFICATIONS: Standard machine takes any blade up to 
9" length. Table fixtures adjustable to 2!/2". Two abrasive cloth 
strips are used per head, one for each side of the blade. Abrasive 
cloth availoble in 50 yard rolls. Operator loads and unloads 
during dwell time between indexes, adjustable from 2 sec. to 3 
min. by 0.3 sec increments. Dial table with 8 fixtures is 44" in 
diameter around which are 6 polishing heads. Floor area require- 
ments are 7!/.' x 10’. Table indexing is hydraulically controlled. 
Motors operating the heads are 3 hp, 1200 rpm, 3 ph, 60 cy 
TEFCBB while the motor for the hydraulic circuit is 3 hp, 1750 
rpm, 3 ph, 60 cy TEFCBB. 


For additional information circle No. 147 on the Reader Service Card. 
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Youn best bet 
FORMAX 


Ait?) 

QY/), ZIPPO BUFFS 
4 These famous long-wearin 

buffs run cool under all buff- 

@ ing conditions. Constructed 

ss of high count bias-cut cloth 

SY mounted on safe steel centers. 

; \ Available in a wide range of 

* densities and center diameters. 


v7 


STYLE C-20 


CONTACT WHEELS 
and F-26 Belt Lubricant 


A C-20 flexible Contact 
Wheel will form itself to the 
shape of the work and permit 
the abrasive belt to polish 
contoured surfaces and F-26 
Abrasive Belt Lubricant will 
increase belt life by prevent- 
ing loading and glazing. Pro- 
duces finer, smoother and 
brighter surfaces through 
lubrication. 


BUFFING 
COMPOUNDS 


A complete line of produc- 
tion buffing compounds. 
Produced in bar and tube 
form. Formax is the origi- 
nator of the “Spraymax”’ 
Liquid Compounds for 
brush or spray application. 


<n 
POLISHING WHEEL 
CEMENT-—A flexible syn- 


thetic adhesive in a ready-to- 
use form. Dries quickly. 
Increases polishing wheel life 
and produces uniform finishes 
regardless of grit size used. 


Send for Descriptive Literature 


FORMAX 
MANUFACTURING CORP 


3171 Bellevue Ave. DETROIT 7, MICH. 


MANUFACTURED IN CANADA BY JOHN GALLOWAY LTD., KITCHENER, ONT. 
For additional information circle No. 70 on the Reader Service Card. 
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REINFORCED FLEXIBLE GRINDING WHEEL 
Vorton BFR Wheel 


Norton Co. 


SPECIAL FEATURES: Lightweight flexible hub-type grinding 
wheel used with “right angle" or "sander" type portable grinders, 
is said to rough grind, finish grind and notch — all with the same 
wheel. Used to blend contours, smooth down welds and notch 
risers on castings. 

SPECIFICATIONS: Wheel is made of carded web material 
impregnated with abrasive grain. Sufficiently flexible to permit 
blending contours. The BFR wheel fills a gap between the stiffer 
BD type wheel and the coated abrasive discs manufactured by 
Behr-Manning Corp., a Norton subsidiary. 

For additional information circle No. 148 on the Reader Service Card. 


VACUUM IMPREGNATION OF CASTINGS 


F. J. Stokes Machine Co. 

SPECIAL FEATURES: Vacuum impregnation with sodium sili- 
cate or other heat resistant materials to make metal castings 
pressure-proof. Particularly suitable for light metals, brass, 
bronze, etc. Main use is for capillary porosity defects rather than 
visible porosities which permit spurting under hydraulic pressure. 

SPECIFICATIONS: Castings to be impregnated are placed in 


@ vacuum chamber. Air is removed by high-vacuum pump. 
Impregnating compound is introduced into the chamber and fills 
all capillary voids. Jet engine compressor housings and mag- 
nesium-aluminum alloy gear boxes are currently being vacuum 
impregnated by this process. 

For additional information circle No. 149 on the Reader Service Card. 


NYLON HOLDER FOR FELT MOLD POLISHING 
WHEEL 


Detroit Mold Engineering Co. 


SPECIAL FEATURES: Danger of damaging the work surface with 
conventional "center-screw" type of felt holder is eliminated. Slip- 
page and eccentricity of felts which are major causes of felt break- 
age, are reported to be completely eliminated. Longer life for felts 
results because they can be re-dressed right down through the axis 
without running into a center shaft. 

SPECIFICATIONS: The holder is molded of nylon around a 1/8 
diameter steel mandrel insert. Socket-type design utilizes centrifugal 
force of the felt in conjunction with raised beads along inside of the 
holder to give a solid gripping action on the felt bob. Produced in 
3 standard sizes: '/4", '/2"' and 34" diameters. 


For additional information circle No. 150 on the Reader Service Card. 





THE FOR 
BETTER 
PLATING 


Before you invest in barrel plating 
equipment, check the features of the 
Daniels OLS Plating Barrels. 

Forty years of experience in 
manufacturing barrel plating 
equipment have led to the new 
Daniels OLS which can only be 
fully appreciated by thoroughly 
reviewing the facts as illustrated 
in our new catalog. 

Write for your copy today! 


#4 OLS 
in unloading position 


DANIELS PLATING BARREL & SUPPLY CO. 


MANUFACTURERS and DISTRIBUTORS 


Electroplating and Polishing Equipment and 


Supplies 
129 Oliver Street, Newark 5,.N.J. © Tel. MArket 3-7450 


For additional information circle No. 78 on the Reader Service Card 
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PROCESSES 


A Review of the Plaster Mold Casting Process: No. 9 


klet 


Die Castings—1!000 Pieces Per Pound: 
it which 


Four Ways to Cut Production Costs: 


Aluminum & Zinc Die Castings: 


1 


Manufacturing of Powdered Metal Parts: No. 1 
Ten photos showing the various phases prod ng powder 


ontained in a folder from Michigan I 


MA r 


Aluminum Bronze Die Castings: No. 
ICKGI 
which it pr 


Ferrous and Non-Ferrous Investment Castings: No. 1+ 


Advantages & Limits of Powder Metallurgy: No. 


Plaster Mold C 


asting Data for Engineers: No. 


k, Ohio Pr 
stion 


MATERIALS AND EQUIPMENT 
Aluminum Alloy Avoids Heat Treating: No. 
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nadition 
Stainless Steel Data Book: 
A } k fror irpenter Stes 


Use of Instruments for Permanent Mold 
Quality Control: 


xt +h 


Die Filing Tool: 
Dew Point Recording: 


nace 


etaLea 


Six-Step Impregnation of Castings: 160 


ca 


Several Types of Furnaces: io. 161 
types 

ibpratory research 

Instruments for Determining Oxygen Content: No. 162 
A thorough report on the MS.A xygen indicator for precise 


ntinuou 


xture 


FINISHING 
Grinding, Polishing & Buffing Catalog: 


their 


whee wckstand 


Integrated Line of Drilling & Tapping Tools: No. 171 


Iker 


Principles of Abrasive Cutting: 











NEW 1/8 9.82) INDUSTRIAL ting,” has been announced by the Campbell Machine Div 


American Chain & Cable C Inc. Basic principles of cutting 


A rang { sizes and s of bits designed specifically for 
| \ rith wer screwdrivers are shown in a folder from 
as | Vy: Ludwig H So. The line s %" hex drive and 
hreaded shan jrive bits for slotted, Phillips and Frearson 
Tews. 


Method of External or Internal Chucking: No. 174 
Introduction of a new principle of external or internal chucking 
is the subject of literature from Scully-Jones & Co. whose ‘Roll 
Lock” nantes s, arbors and chucks are said to have extremely 
rigid and accurate centering 

MIDGET Soldering & Brazing Gun: No. 175 


AIR-CLAMPS* ’ , 
A production soldering and brazing gun built to deposit lead 


Full of Suggestions and tin base solders, silver solder and brazing wires in a 


liquid or semi-liquid fo any constant moving part is 


fer FASTER, CHEAPER presented in a folder from Metallizing Co. of America 
PRODUCTION! Hydraulic Drilling Units: No. 176 
12-page catalog, Delta Power Tool Div., Rockwell Mfg. Co., 


Illustrates, describes Air Cylinders er ssf a eee ee nee Oren 
Valves, air operated Presses, Vises, tapping, chamfering, spot facing, centering and similar opera- 
Chucks, Hammers, Drill Press Feeds, 
Work Feeders, Timers, semi-automatic 
combinations, etc. *Pneumatic cylinders. 


Write for Complete Catalog! 


Directions for Rhodium ‘Plating: 
Directions for rhodi plat I I lak 
from Baker & Co. inc. Rhod is hard, brilliant white, tar- 
ni apes of precious 1 ! 1 for scientific, medical 


electronic types 


Bright Zine Plat: ng 5 Additive 
gee oe 
SPECIALTIES COMPANY D 





4114 NO. KNOX AVE., Dept. DC-3z, CHICAGO 41, ILL. 


For additional information circle No. 71 on the Reader Service Card 








with NOB dividends! cut costs, hold quality 7¥ 


pays BIG produc 


itd 





NOBUR Tools turn a slow bench 
operation into fast and efficient machine work! Oaki TE metal-cleaning procedures can make an entire 
Remove burrs on multi-walled parts with a smooth, production operation easier, cheaper, quicker. Here are 
clean cutting action that won't mar highly finished 
surfaces. Eliminate rejects from slow, costly hand 
work with files, scrapers and abrasives. 1. Pre-Paint Treatment Saves $800 Monthly That's what 

Nobur Tools are used on any lathe, drill press, an electrical manufacturer credits to the OAKITE Crys- 
portable drill or flexible shaft. Operation of the Coat PROCESS, which simultaneously cleans and phos- 
double-edge cutting blade is easy and safe...no phates metal surfaces. 
skilled help is required, and the spindle never need ‘ ‘ 
to be proscar - either de hottie or pr a 2. New Brass Cleaner Makes Big Savings A large electro- 
plating job shop cleans brass with a new Oakite formula 


two examples: 


Nobur Tools cut freely on either hard or soft 
metals, are simple in construction and are made in 
sizes to cover a full range of hole diameters. *NEW 

DS” SERIES extends range of NOBUR applica- 
tions to holes as small as 1g" diameter. WRITE FREE Write Oakite Products, Inc., 34G Thames St., 
FOR FULL DETAILS TODAY! New York 6, N. Y., for the new 44-page booklet 


"Some good things to know about Metal Cleaning”. Subjects 


\ a\\4 Machine cleaning Tank cleaning Electrocleaning 
euchiy de ened Pre-paint treatment Pickling Paint stripping 
with 


Steam-gun cleaning Burnishing Rust prevention 
N OB U R MA N U FACTU R | N G C 0 M PA NY Technical Service Representatives in Principal Cities of U. S. & Canada 


719 N. VICTORY BLVD., BURBANK, CALIF SPECIALIZED INDUSTRIAL CLEANING 
MATERIALS » METHODS «+ SERVICE 


For additional information circle No. 73 on the Reader Service Card For additional information circle No. 74 on the Reader Service Card 
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that minimizes tarnishing and rejects; cleans so well that, in 
many cases, a copper strike is dropped from the plating cycle 








Take the 
headaches out of 


DEEP CONTOUR 
POLISHING 


CW senR-MANNING — 


ABRASIVE BELT METHODS 


turn these jobs into full speed, profitable production runs. 
It's all in the right combination of equipment, contact 
wheels, and fast-cutting, long-lasting BEHR-MANNING 
Abrasive Belts. BEHR-MANNING Engineers can put you on 
the right track with the combination that's right for your 





polishing job. They'll demonstrate the latest equipment in 
a conveniently located BEHR-MANNING Demonstration 


A 
/y Room or in your own shop, if you prefer. Make a date now. 
a ‘e HOT OFF THE PRESS 
“Blueprints for Faster, Better Pro- 
Ny s duction’ contains case histories of 


new contour polishing operations 
and other “ 
abrasive finishing jobs. Write Behr- 
Manning Corporation, Troy, N. Y. 


for your free copy today. Address Dept. PR-3 


out-of-the-ordinary"’ 


/ 
BEHR-MANNING. 233:282223%: 


CORPORATION @ PRESSURE-SENSITIVE TAPES 





— Main Office and Plant: Troy, N. Y. 
division of NORTON Company For Export: Norton Behr-Manning Overseas, Inc. 


For additional information circle No. 69 on the Reader Service Card 
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catalogs and data 


offered free in thismonth’s ads (circle numbers on 
reader service card.) 





DIE CASTING FACILITIES of 
the Admiral Die Casting Co. are 
described in an illustrated book- 
let available from the company. 


DIE CASTING FOR defense is 
the subject of a booklet, "We're 
Geared for Your Defense Needs" 
from Advance Tool & Die 
Casting. 


INFORMATION ON MELTING 
furnaces is available in a pam- 
phlet from Ajax Engineering Co. 


PLASTER-MOLD CASTINGS by 
Atlantic Casting & Engineering 
Co. are described in “Quality 
Precision Castings.” 


METAL-OF-THE-MONTH is a 
resume of market news, etc. 
issued by the Belmont Smelting 
& Refining Co. 


DIE CASTING INJECTION 
speeds up to 400 fpm are report- 
ed in a catalog of die casting 


machines from Hydraulic Press 
Mfg. Co. 


DESIGNING FOR POWDER 
metallurgy is the subject of an 
engineer's handbook from Inter- 
national Powder Metallurgy. 


DIE CASTING MACHINES are 
the subject of a folder from the 
Kux Machine Co. showing small 
vertical and horizontal units with 
I/y lb. capacity. 


HOW TO DESIGN aluminum 
and magnesium die castings is 
the subject of a data book from 
Litemetal Dicast, Inc. 


OIL LINE FILTERS for hydraulic 


and low pressure circuits are de- 


scribed in literature offered by 
Marvel Engineering. 


SPECIFICATIONS for the Cast 
Master die casting machine are 
presented in a catalog from 
Miller-Taylor. 


MELTING EQUIPMENT: a com- 
plete line of ladles, ingot molds, 
kettles, compounds, etc. are in- 
cluded in a catalog from C. H. 
Milles. 


FACT FILE pertaining to alumi- 
num permanent mold & die cast- 
ings, and zinc die castings is 
offered by Monarch Aluminum. 


FACILITIES of the New England 
Die Casting Co. are described 
and illustrated in a booklet. 


DIMENSIONING DIE CAST- 
INGS is an important engineer- 
ing handbook for designers, com- 
piled by Newton-New Haven Co. 


ANALYSIS AND SPECS of 
aluminum, brass, & bronze alloys 
are given in a 36 pg. book from 
Sonken-Galamba. 


HOW TO HEAT WAX for mak- 
ing investment casting patterns 
is the subject of a booklet from 
Sta-Warm Electric Co. 


MELTING & HOLDING fur- 
naces for magnesium and alumi- 
num are covered in a bulletin 
from Stroman Furnace. 


ALUMINUM ALLOY SELEC- 
TOR, a handy guide to the 
proper selection of alloys, is 


offered by U. S. Reduction. 


“THERE'S A PLACE IN YOUR 
Production Line for Die Castings 


by Yoder", a booklet from Yoder 
Die Casting Co. 


AUTOMATIC SHOT CON- 
TROL for die casting zinc or 
aluminum is the subject of a tech-: 
nical bulletin from Ring Valve Co. 


MATERIALS FOR INVESTMENT 
casting. Information folders are 
available from the Centrifugal 
Casting Supply Co. 


HIGH SPEED ENAMEL FILL- 
ING machines are described in 
a booklet from Acromark. 


BARREL FINISHING: process, 
equipment and materials are 
fully explained in literature from 
Almco Div., Queen Stove Works. 


FASTER PRODUCTION through 
proper use of abrasive belts is 
well-illustrated in a book of case 
histories from Behr-Manning Co. 


BUFFS, CONTACT WHEELS, 
cement and buffing compounds 
are described in folders avail- 
able from Formax. 


PNEUMATIC DEVICES, includ- 
ing air cylinders, work feeds and 
valves are covered in a complete 
catalog from Mead Specialties. 


FAST-CUTTING CHIPS for bar- 
rel finishing are described in 
literature offered by Minnesota 
Mining & Mfg. 


DEBURRING THE EASY. WAY 
is described by Nobur in their 


literature on machine deburring. 


BASIC INFORMATION pertain- 
ing to metal cleaning is con- 
tained in a pocket-size booklet 
from Oakite Co. 


Continued on page 62 
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PROMOTIONS AND APPOINTMENTS 


DR. WILLIAM HIRSHKIND, re- 
search director of The Dow Chemical 
Co.'s Western Division, to be technical 
adviser to Dow President Leland I. 
Doan. 


JOHN H. GORMAN as an electro- 
chemist on the technical staff of Han- 
son-Van Winkle-Munning Co., Mata- 
wan, N. J. 


ALAN H. HARRIS as_ products 
manager of the Phosphate Coating 
Div., Detrex Corp., Detroit, Mich. 


J. DUDLEY LOCKREM., vice presi- 
dent, as sales manager of Scully-Jones 
and Co., Chicago. 

THOMAS T. PHIPPS, as sales en- 
gineer in the Cleveland territory for 


Surface Combustion Corp., Toledo, 


Ohio. 
MARY ELLEN GREEN has joined 


the industrial design firm of Sundberg- 
Ferar as the only feminine member of 
its design staff. 

CHARLES H. BARNETT as assist- 
ant to the president of The Foundry 
Equipment Co., Cleveland, Ohio. 

CARL C. CLABAUGH as technical 
representative in the Philadelphia- 
Eastern Pennsylvania area for Cowles 
Chemical Co., Cleveland. 

ANDREW B. STEVENS as assist- 

factory 
Wheelabrator & Equipment Corp., 
Mishawaka, Ind. 

LEON F. MILLER, vice president 
in charge of sales and engineering, to 
the Osborn 
Manufacturing Co., Cleveland, Ohio. 

ARTHUR E. STEHLE as Midwest 
district manager in the Chicago office 
of Ettco Tool Ce. Ine., of Brooklyn, 
N.Y. 

DR. ABNER BRENNER as chief of 


the Electrodeposition Section of the 


ant manager for American 


become a director of 


National Bureau of Standards. 


DR. GEORGE O. CURME, JR., as 
director of Union Carbide and Carbon 
Corp. to succeed the late James A. 
Rafferty, vice president and director. 

Three additions to the sales force of 


Federated Metals Div., 


{merican 
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Smelting and Refining Co.: ALFRED 
L. LEE in Philadelphia, South Jersey 
and Eastern Pennslyvania; EDWARD 
R. BERGIN, metropolitan New York; 
ALFRED BLACKSTONE, the Caro- 
linas, Eastern Georgia, and all but ex- 
treme Western part of Florida. 


DR. HERBERT M. MEYER, editor 


for Engineering Index, Inc., as an as- 


sociate metallurgist in the metals re- 
search department, Armour Research 
Foundation of Illinois Institute of 


Technology. 


JOHN G. LESCHEN as liaison rep- 
resentative in the field of metallurgy 
at the General Electric Research Lab. 


WILLIAM H. TAYLOR, formerly 
director of engineering and assistant 
to the president, as general sales man- 


ager of Tinnerman Products, Inc. 


HENRI BARRE, works manager of 





Fad Superior Juvestment.. | 


“Whip-Mix" ‘CRISTOBALITE 


Nee 


Mi 


tops in... 


QUALITY 
ECONOMY 
ACCURACY 


@ SMOOTHER CASTINGS ... 
STRONGER CASTINGS! 


@ SAVES TIME... 
ELIMINATES WASTE! 


QUALITY: “Whip-Mix" CRISTOBALITE produces finer finished castings due to 


greater surface density and smoothness of the investment mold . 


. has greater 


porosity .. . eliminates danger of entrapment of air or gases in mold. 


ECONOMY: Easily and quickly removed from casting. Completely disintegrates 


in water. 


Greater resistance to fracture from sudden thermal change . . . 
hygroscopic and there is no spoilage problem due to storage 


non- 


. . » lower in cost 


ACCURACY: Rigid controls guarantee accuracy of every batch. 
QUANTITY: “Whip-Mix" CRISTOBALITE is lighter in weight thereby giving more 


flasks to the drum. 


Use it with present standard equipment and technic. Why 
not write us today for further information ...join the long 
list of satisfied users of "Whip-Mix" CRISTOBALITE now! 


EVERYTHING FOR CASTING 


Exclusive Distributors for “Whip Mix" Corporation. 


*Reg. U.S. Pat. Off 


CENTRIFUGAL CASTING SUPPLY CO. 


147 WEST 42nd STREET 


For additional information circle No. 


° NEW YORK 36, N.Y. 
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Precision Castings 


“LOST WAX” PROCESS 


Ferrous and Non Ferrous 


For those difficult small parts may solve your problem. Con- 
where dimensions are close and sult with us and use our experi- 
shapes complex, our "lost wax" ence to your advantage. 
castings in a variety of alloys 


CADMET CORPORATION 


15315 TULLER AVE. © PH: UNIVERSITY 2-5714 © DETROIT, MICH. 


the Chefford Master Mfg. Co., Inc., 
| elected vice president of the company 
in charge of production. 

RALPH BUECHLER as sales engi- 
neer for D. J. Murray Mfg. Co., with 
headquarters at Wausau, Wisconsin. 


REFERENCE MATERIAL 


continued from page 60 





75. PROLONGED LIFE of die cast- 
ing dies is reported due to Hydro- 


finish treatment described in liter- 
ature from Pangborn Corp. 


- BARREL FINISHING LAB for 
running trials and demonstrations 
on your castings is explained in 


a booklet from Roto-Finish Corp. 


. LATEST BARREL PLATING 
equipment is described in a new 
catalog just issued by Daniels 
Plating Barrel Co. 








DISCRIMINATING BUYERS HAVE SELECTED 


STROH DIE MOULDED CASTING CO. [Z 


525 E. MICHIGAN ST., MILWAUKEE 2, WIS 
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SEND BLUEPRINTS OR 
SAMPLES FOR QUOTATIONS 


358 CENTRAL AVENUE 
EAST ORANGE, N. J. 
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UNIVERSAL BUYS PLANT IN ARKANSAS 
TO DIE CAST ALUMINUM 


Clifford H. Simmons, president of 
Universal Die Casting & Manufactur- 
Mich., has an- 


nounced the entry of his company in- 


ing Corp., Saline, 


to the aluminum die casting field 
through the acquisition of modern 
aluminum die casting plant located in 
Malvern, Arkansas, near Hot Springs. 
The purchase price was not revealed. 

Universal purchased the plant, as- 
sets and equipment of the E. A. Ver- 
mere Company, Inc., located near the 
the 
smelting district in Arkansas, baux- 


heart of bauxite mining and 
ite ore being the source of aluminum. 

The plant, with 25,000 square feet 
of manufacturing space, was built in 
1950 and is equipped with aluminum 
die casting equipment, devoted to the 
production of miscellaneous plumb- 
ing equipment, Simmons said. He 
also stated that the plant has a defense 
contract with the government to sup- 
ply shell fuses, production of which 
under the Universal 


will continue 


management. 

The purchase of the Vermere plant 
culminated a steady program of ex- 
pansion by Universal during 1951. In 
May, 1951. 
new plant in Fowlerville, Mich., for 


Universal constructed a 


the purpose of manufacturing zinc 
die cast plumbing fixtures, which was 
made into a new division of Universal. 
called Utilex Manufacturing Corp. In 
June, 1951, Universal acquired a sub- 
stantial interest in a zinc mine oper- 
ated in Gunniston. Colo., by the 
Crested Butte Mining & Milling Corp.. 
and Simmons was elected a director. 
Later in the same month, Universal 
purchased a Detroit die casting plant 
operated by Glenvale Products Co.., 
which is now being operated as a sub- 
sidiary of Universal. 

Leroy A. Hughes, assistant secretary 
of Universal. who has been secretary- 
treasurer and general manager of the 
Glenvale plant, has been appointed 


general manager at Malvern. 





ALUMINUM INGOTS 
FROM NEW PLANT 


FIRST SHIPMENT of aluminum Pig from 
Kaiser Aluminum & Chemical Corporation's 
new Chalmette reduction plant at New Or- 
leans began rolling three days after ihe first 
aluminum was poured. The new reduction 
plant is projected as the largest 
United States. C. P. Love, right, is works man- 
ager of the Chalmette plant. 
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CHANGE NAME 
OF CARBIDE DIVISION 


Allegheny Ludlum Steel Corpora- 
tion has changed the name of its 
sintered carbide production and sales 
Alloys 


Carmet 


units from Carbide Division 


to Carmet Division. is the 
trade name under which products of 


the division are marketed. 


Carmet Division is a principal pro- 
cucer of tungsten and other sintered 
carbide alloys, having pioneered their 
use is laminations and other dies for 
tips for such applications as mining 
bits. The 
at Ferndale, Michigan, on the out- 


division has been located 


skirts of Detroit. since it was acquired 
by the 1943. 


The plant has expanded rapidly since 


company in October, 


its acquisition and is now undergo- 
ing expansion on a large scale. 

P. E. Floyd will continue as manager 
Lauck will 


continue to serve as production man- 


of the division and E. C. 
ager. Other personnel will remain 


intact also. 


CANADIAN FIRM PLANS TO 
EXPAND ALUMINA PLANT 


A 150 per cent expansion of Alumi- 


num Limited bauxite-alumina _pro- 
duction facilities in Jamaica, involv- 
ing an additional Canadian invest- 
ment of at least $20,000,000 in the 
Caribbean area, is now under actual 


Nathanael V. 


Limited, 


construction, Davis, 


president of Aluminium 
Montreal. has announced. 

Under the new program, the com- 
pany’s Jamaica alumina plant, first in 
the Carribbean, will have its planned 
capacity increased from 200 short 
tons to 500 tons of alumina per day. 
The increase is required to provide 
more raw material for Canada’s ex- 
panding aluminum industry. Further 
enlargement to 740 tons per day is 
called for in the company’s plans as 
a successive development. according 


to Mr. Davis. 


DESIGNERS BUILD 


Sundberg-Ferar, industrial design- 
ers, have announced the expansion of 
the firm’s facilities by the construc- 
tion of a new and modern building 
at 1204 South Woodward in Royal 
Oak a suburb of Detroit. 

Now under construction, the build- 
ing is expected to be completed in 
July. The single-story building will 
provide 4,000 sq. ft. of floor space on 
a site which allows room for further 
expansion. 
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FIRST POWDER METALLURGY INDUSTRY 
DIRECTORY ISSUE 


The April issue of PRECISION METAL MOLDING magazine will 
include — A DIRECTORY OF THE POWDER METALLURGY 
INDUSTRY. This issue will coincide with the Eighth Annual Meet- 
ing and Show of the Metal Powder Association on April 29.30 at the 


Drake Hotel in Chicago. 


For the first time a complete directory will be available on the powder 


metallurgy industry. 
Subjects covered: 
(1) A complete fabricators listing 
(2) Raw material suppliers’ listing 
(3) Equipment and accessory builders’ listing 


This directory issue is an answer to the hundreds of requests that we 


have had in recent months for a buyer's guide or central reference 


for those companies interested in the comparatively new field of 
powder metallurgy- 
The April powder metallurgy industry directory issue will be a valu- 


able part of your working files __he sure to watch for it. 


The Gdilort- 
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FORTY-FOOT FURNACE 
PREHEATS INVESTMENT 
CASTING MOLDS 


The heat treat 
furnace ever built in the Toledo plant 
of Surface 


longest standard 
Combustion Corporation 

delivered to Whitehall 
Precision Castings Division of Michi- 
gan Whitehall, 
Michigan. 


was recently 
Steel Castings Co., 


This complete double-end furnace, 
40 feet long from door-to-door, will 
this 
highly critical preheating and thor- 
ough dewaxing of molds during their 
precision casting operations by the 
“lost wax” 


be used by manufacturer for 


process. Five progressive 


zones each with automatic tempera- 


ture will insure maximum dimen- 
sional stability through controlled ex- 
pansion of the investment mold. 
Transportation problems stemming 
from the great length of this five-zone 
necessitated 


furnace its delivery as 


two separate sections, which were 
together at 
plant. Shipment was accomplished on 
two flat-bed trucks. One truck hold- 
ing the first section of 24-foot length 


and the other the remaining 16-foot 


joined the customer’s 


section plus an auxiliary charge table. 


ELECTROFORMING 
continued from page 40 
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ed parts must be machined externally 

Typical applications—Electroform- 
ed parts are now being used in various 
industries, prominent of which are 


electronics, aircraft, television, motion 
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picture cameras, searchlight reflectors, 
molds for plastics and phonograph 
records. 

The electronics field uses electro- 
formed waveguide tubing, waveguide 
elbows, transition tubes, taper tubing, 
and cavities 


tee sections, antennas 


plus various other precision parts. 

Spherical, elliptical and parabolic 
reflectors are electroformed in nickel 
and copper with a rhodium reflecting 
surface. The value of a precision metal 


reflector with a reflecting surface of 


bright, non-tarnishing rhodium can 
readily be appreciated. 

Perhaps the best known application 
of electroforming is the phonograph 
Here the 


must be duplicated and this is accom- 


record industry. original 


plished by electroforming a nega- 


tive and using the negative to press 
out phonograph records. 
Other 


phonograph records is the 


electroforming similar to 
electro- 
forming of master dies to press out 


television enlarging screens, graining 





Accurate Die Castings 


Mean Lower Finishing and Machi 


3089 E. 8OTH ST. 





The above cam action ‘loc-tite’ die cast handle 
assembly, as used on CLEARVIEW glass louver 
blinds, has proven more popular than rachet or 
gear operators. One easy half radius turn, and 
the louvers are fully opened or closed. Louvers 
are locked in any position by merely pushing in 
on the handle, and released by the pressure of 
one finger. It is a definite advantage to the user 
as many CLEARVIEW customers will testify and 
we are proud to play our part in its manufacture. 


ALUMINUM @ ZINC © MAGNESIUM ALLOY DIE CASTINGS 


ACCURATE DIE CASTING CO. 


ing Costs 


CLEVELAND 4, OHIO 
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dies tor slide rules. 


A recent electroforming develop- 


ment is the electroforming of one 


piece molds for slushing vinyl elas- 
doll Here 


again the fine detail of the original 


tomer limbs and_ heads. 
matrix is reproduced in the mold. Con- 
sequently the parts are life like, with- 
out a parting line. 

Many other associated products are 
made and can be made by electroform- 
ing, taking advantage of its capabili- 
ties to produce precision parts with 
accuracy, detail and high surface fin- 
ish. 


PERMANENT MOLD CASTINGS 
continued from page 3! 
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negative side, and that the designer 
would do well before reaching his 
final decision, to discuss the particular 
part in question with a competent 
permanent mold caster. 


W hat quantity of pieces 
will be required? 
answer to this 


There is no easy 


question because the break-even point 

















ORNAMENTAL GRILLE 
and ‘Trim Castings 





Castings available . . . 











At least 30". Design unlimited. Close 
cooperation with your engineers, accuracy in meeting your re- 
quirements and every effort to fill delivery request. 


DIE CASTING DIVISION 
The Cleveland Hardware & Forging ©. 


Established 1881 
3256 E. 79 ST., CLEVELAND 4, OHIO 
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at which it becomes economical to 
change from a simpler to a more com- 
plex tooling expenditure is influenced 
by certain secondary considerations. 
However, the smallest number of parts 
arbitrarily set as a. practical lowest 
limit for permanent mold casting has 
frequently been declared to be 500 
pieces. Even here, the amount of 
secondary processing saved must be 
considerable to overcome the advant- 
age of low tool cost for sand casting. 

A production quantity of 5,000 
pieces is regarded by most permanent 
mold casters as a desirable production 
run and, of course, this does not rule 
out the possibility of extremely long 
into the hundreds of 


runs ranging 


thousands of pieces. In permanent 


mold casting, as in die casting, the 
longer the run, the greater the econo- 
my because of the greater spread 
of tool write-off. 

However, in the ultra-large quanti- 
ties, the designer must scrutinize. his 
secondary costs carefully in choosing 
between permanent mold and die 
casting, for here the difference in tool 
cost is of slight significance compared 
to secondary machining, and surface 
finishing costs. If the part can be 
utilized as cast, or if virtually the same 
amount of machining and finishing 
would be required from either a per- 
manent mold casting or a die casting, 
then the designer must look to another 
criterion for making a choice. 

An average output from one set of 
molds with multiple cavities is 100 
pieces per hour. This pertains to small, 
non-ferrous pieces not requiring core 


pulls. 


Dimensional requirements 
and their position 
relative to the mold 


In general, small permanent mold 
O10 


per inch, especially where such dimen- 


castings can be held within 


sions fall within a solid portion of 
the mold. 


across the die parting, or between a 


Where the dimension lies 


solid portion of the mold and a moving 
part such as a core or slide, the toler- 
ance may be .020 per inch or even as 
1/42" 


allowance of stock for machining. 


much as which is a normal 


The wall thickness of an aluminum 


permanent mold casting can be con- 
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trolled much more accurately than is 
possible with sand molds, and walls 
as thin as 3/32” can be filled with- 
out difficulty. In magnesium, 5/32” 
is often preferred and for gray iron a 
3/16” wall section should be the lower 
limit. Because of the uniformity of 
wall thickness attained, it is often pos- 
sible for the designer to establish a 
lower safety factor than is possible 
by sand casting where greatest varia- 
tion must be compensated for. 

Permanent mold castings are usu- 
ally cast close enough over-all to facili- 
tate chucking and indexing in a fixture 
without the problems often encounter- 
ed with sand molded pieces. 

Since the cost of machining repre- 
sents many times the cost of the cast- 
ing price in any but the simplest jobs, 
the ability to cast some of the dimen- 
sions which would be most difficult to 
machine is worth studying carefully. 
In other cases, especially involving 


small diameter holes or apertures 


which would call for slides or cores 
at odd angles, the machining will in- 
than the tool 


ment plus the slower production rate. 


volve less cost invest- 


What physical and metal- 
lurgical requirements 
must be met? 


Due to the greater grain refinement 
and density resulting from the per- 
manent mold chill, physical properties 
as much as 20 percent higher can be 
obtained from a permanent mold 
casting as compared with a sand cast- 
ing of the same alloy. Permanent 
mold aluminum alloys are fully heat 
treatable. 

For pressure tightness, permanent 
mold castings have a desirable metal- 
lurgical structure, with comparatively 


thick 


thin sections. The slower cooling and 


uniform density between and 
head of metal reduce the danger of 
cavitation, and the likelihood of en- 
trapped gas is lessened considerably. 

Something should be said here of 
the range of alloys available which can 
cast in 


be successfully permanent 


molds. A wide range of aluminum 
and magnesium alloys, brass, alumi- 


num bronze and gray iron are being 
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cast on a commercial basis. Mold life, 
even for these higher temperature 
alloys, is great enough to be economi- 
cally feasible, since the metal is poured 
and thus does not involve sharp ther- 
mal impact which would cause erosion 
or cracking of the die members. 


Complexity, size and 
detail of castings 


One limit on permanent mold cast- 
ings, insofar as complexity is con- 
cerned, is that it is dependent upon 
the straight withdrawal of metal core 


from cavities in the casting. In this, 
permanent mold castings resemble die 
castings. 

However, a form identified as “semi- 
permanent mold” casting is applied 
to castings produced in metal molds, 
but using a sand core to shape internal 
cavities which could not be produced 
by a metal core. This type of semi- 
permanent mold casting is common 
practice, and most commercial mold- 
ers are equipped to perform this job 
of making cores and assembling them 
into the molds. Obviously, this per- 


mits somewhat greater internal com- 





Consult any 
of the offices 
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directly. 
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Aluminum and Zinc Base 


DIE CASTING 


Are Superior in... 


FUNCTION 
APPEARANCE 
DESIGN 


and STRUCTURE 


PARAGON pie Casting Company 


5853 WEST DICKENS AVE. © CHICAGO 39, ILL. 


SALES OFFICES: DETROIT * 
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plexity than would otherwise be pos- 
sible. 

Close-Tolerance Variations between thick and thin 
\ INVESTMENT CASTINGS section present no hazard, except that 
the conventional good design features 
of adequate radii and fillets are recom- 


start with mended. 
CLOSE-TOLERANCE For coring, the diameter of cores 
~~ 


should rarely be less than 44” and 


complex cores should generally be 
avoided unless they provide unma- 
chineable recesses or can be otherwise 


justified on secondary operation sav- 
me ings. 
o NO DISTORTION With more than a quarter-century 


of specialization in close-toler- A characteristic surface on perma- 


a No BREAKAGE ance molded plastics, General nent mold castings is smooth, but 


Industries has the experience, : : ae oie 
—— ; with a slight, readily identified tex- 
personnel and facilities to give ’ 


¥ tow COEFFICIENT you prompt, dependable service. ture. It can often be used as cast, or 
No cost or obligation for engi- with mechanical polishing and buffing. 

OF THERMAL paar ‘ F & S 
neering consultation on your For consumer goods, a permanent 


EXPANSION plastic replica requirements. 


mold surface is often acceptable with 
a minimum of treatment, although it 


=> can successfully be treated with the 
ant. same types of organic, electrolytic and 

chemical coatings which die cast 

THE GENERAL INDUSTRIES CO. 
DEPARTMENT PK + ELYRIA, OHIO 





aluminum or magnesium surfaces get. 














that we have now “caught up" with our ZAMAK 
orders and have a limited supply to offer to new 
accounts. As you know, the initials ''H.B.&S." stand 
for ZAMAK (Zinc Base) DIE CASTING ALLOYS 


of unsurpassed quality. 


DON’T BE DISAPPOINTED = Send your order in NOW! 


HENNING BROS. & SMITH, INC. 


91 SCOTT AVE., BROOKLYN 37, N. Y. 





WRITE OR PHONE: 
WIRE TODAY ————— = == SS) === B\, HYacinth 7-3470 
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SIMPLIFIED SOLUTIONS 


for production problems 


SCRAP REDUCTION is one of the most compelling = 
reasons for using powder metallurgy as a fabricating = 
method. Particular y at the present time, this ability of 
powder metallurgy to produce parts to finish dimension 
with practically no scrap loss is of prime importance 

The spring hub for a door closer, below, is a good 
example of this saving. If made from bar sto k the 
weight of stock required to make the part would be 2.54 
lbs: as made from iron powder by the Wel-Met Com 
pany of Kent, Ohio, the part weighs only 0.52 lbs. 

Not only is a large metal saving possible, but the 
cost of the hub is reduced by almost 50 percent. Porosity 
of the powder piece allows it to be oi! impreanated and 
hence, self lubricating 


~ASTINGS 
are several cored 
pletely clearec The 
cire aiuminur ? . above, represented 
ust su a problem for the Dayton Die Casting C« t 

Dayton, Ohio, who produce it 
Originally, the casting was cleaned in 

type trim die, but this was not satisfactory because smal 
meta! particles tended to work between the pad and die 
making it necessary to remove the die for cleaning toc 
frequently. Since no burr can be tolerated in any of 
the seven holes eaning punches had to be made ti 
fit each cored hole perte tly, and since the castina 


wre produced in an 8-cavity die, it was almost impossible 
TO WITHSTAND THE HIGH TEMPERATURES inside to make each core absolutely identical. Naturally, a 
a jet engine combustion chamber, this thermocouple ght ‘whisker’ was noticeable in some, while other 
heath below usea for temperature testing ha to be were completely removed 

made of Inconel. Tubing walls have to be held to .030 Not wontina to shir ut castings with any burr 

thickness. The Investment Casting Company of Newark Dayton Die Casting went to a Wheelabrator Tumblast 
N. J., uses the “lost wax'’ investment casting method 27" x 36") for the answer 
to produce them, and makes possible for its customer 


a 60 percent saving over the previous method of ma upon a 2-minute cycle and a small load-of 200-250 
chining the tubes 


astings. This did the job perfectly, removing all flash 
from the surface and cored holes. No flash was turned 
against the side of the castings and no whiskers were 
eft. Cleaning time: | hour and 55 minutes including 
oading and unloading, to do a job that would other- 
wise have taken 40 hours [including down time) with the 
original method 


Using True Steel not they 
experimented w th proper cieaning cycles ono ceciaed 
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SIMPLIFIED SOLUTIONS 


for production problems 


TO OBTAIN A GEAR HOUSING COVER having 
simple shape, shallow depth, and relatively uniform wall 
section, it might be thought that sand casting would 
provide the most economical answer particularly when 
the quantities are not high and all critical holes or 
surfaces must be finish-machined regardless of the 
casting method used. This is not the case, however. 
Despite the fact that surfaces must be machined and 
holes drilled from five directions on the gear cover shown 
at the left, it is considerably less expensive as a perma- 
nent mold aluminum casting than as a sand casting. 
This can be accounted for by the smaller amount of 
stock removal, the greater simplicity in locating and 
indexing, and the saving in metal due to the more accu 
rate control of wall thickness. The casting is produced 
for Continental Motors Corp. by Aluminum Permanent 
Mold Co., Grand Rapids, Mich 


A 50 PERCENT REDUCTION IN WEIGHT and maximum weather 
resistance in coastal areas are obtoined by using aluminum die cast 
housings for gas meters. A combination of these two features are built 
nto some models of gas meters by the Metric Metal Works of the 
American Meter Co., Erie, Pa., by using the three aluminum die castings 
below left. Weight of the body, an exceptionally intricate casting as 
revealed by the close-up of one surface, below right, is 7 Ibs., 14 ozs 
Naturally, all valve mounting surfaces and critical holes need to be ma 
hined, but internal apertures are cored, as are mounting and shaft hole 
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DIE CLEANING METHOD 


| 


A \COMPLETE DIE’ CASTING SERVICE 
... FROM DESIGN TO FINISHED PRODUCT. 


View of intricate die casting die showing 
the effect of liquid blast cleaning. Part of 
the die was masked off during the cleaning 
process. Although this die has many deep 
holes and thin-walled sections, it is easily 
and safely cleaned. The abrasive nozzle used 
in this case makes a concentreted stream for 
ease in cleaning holes, but wet blasting af- 
fords such close abrasion control (tolerances 
up to .000!1 inch are regularly held) that 
thin-walled sections are not subjected to any 
danger of destruction. Very fine mesh abra- Write today for prompt and practical assistance 
sives with various characteristics are em- 
ployed. This die was cleaned in the recently- ° . & C 
icnatheett Liquamatte, a wet blasting ma- - CEN T RAL TS ¢ sting Mfg. 0. 
chine manufactured by American Wheel- Sf 2935 W. 47th Street © Chicago 32, Illinois 
abrator & Equipment Corp. of Mishawaka, 
Indiana. For additional information circle No. 12 on the Reader Service Card 
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Belmont “Metal- Keeping abreast of th : latest technological advances in alloy improvements 
of-the-Month” and metal uses is a full imi job —ag hard lines manufacturers well know, 
ae 8 2 peo Current shortages.and re ions only make the task more complicated . . . 
other helpful and more urgentf Let Belmont insure your production by suggesting an 


information... obtainable wet" that scarce metal. Supplying the right metal at 
yours by writing. all times has been Belmont's full time job for the past half century. 


Metals? (>> Contact Belmont — All Metals, All Alloys, All Forms — and BETTER SUBSTITUTES! 


Pulling Melle into Metals since 1896 
Belmont SMELTING & REFINING WORKS, INC. 


307 Belmont Avenue, Brooklyn 7, N. Y. 
Dickens 2-4900 


ALUMINUM . ANODES . ANTIMON RSENIC BERY 4 BISMUTH BRASS 
BRONZE BRAZINC ALL OM M CA M EF 4A YS H MIUM . COBALT . COPPER . DIE CAST META 
FERRO ALLOYS FLUXES. A RS ‘ 4 AND STEEL FILINCS LEAO LITHIUM . LOW MELTING ALLOYS MACNES 
MANCANESE . MERCURY . MOLYBDENUM NICKEL POWDERED METALS ‘All Meshes + SEMIRARE METALS . SFL 
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This Booklet Explains 
Why We Merit Consideration 


For Your Defense 


DIE CASTINGS 


Please send for 
a copy today! 


3764 NORTH HOLTON STREET Z 
MILWAUKEE 12, WISCONSIN 


—— 
wsereee 
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ANACONDA ZINC PLANTS 
TO BE AT FULL CAPACITY 

Anaconda Copper Mining Com- 
pany expects to operate its zinc plants 
at Anaconda and Great Falls, Mont., 
at full capacity during 1952, accord- 
ing to a statement from Clarence 
Glass, vice president of Anaconda 
Sales Co. 

Entire output of these plants con- 
sists of electrolytic zinc of which an 
increasing proportion is produced as 
special high grade to meet the require- 
ments for die casting. 

An additional unit at the Anaconda 
plant, now under construction, should 
be completed in 1952, increasing fu- 
ture productive capacity. Substantial 
expansion in output of zinc ore is also 
expected from the Butte area begin- 
ning in 1953. 


ARWOOD BUYS METALMOLD 

Rawson L. Wood, president of the 
Arwood Precision Casting Corp., 70 
Washington Street. Brooklyn 1, New 
York, announced the acquisition of 
the capital stock of the Metalmold 
Corp. of Derby, Conn. 


FOR GREATER DENSITY - IMPROVED SURFACE 


on ZINC or ALUMINUM DIE CASTINGS 


SHOT CONTROL 


met at uve PRIOR TO | provide 2-stage con- 
= trol of the injection 
| | stroke! 


Difficulties such as turbulence and 
trappped air resulting from a rapid 
single-stage injection stroke are 
FIRST STAGE OF sHorcrae | Corrected by Ring 2-stage control. 
ae — Higher density, less porosity, better 
surface result! Shot is controlled 
| from t" to full stroke. Easily 
installed and adjusted to dif- 
ferent dies. Only one moving 
part trouble-free 


—————— “546 


: —_ 
CYCLE ~ FULL PRESSURE 
RAPIDLY APPLIED Write for Bulletin etiam 


Valuable information for zinc 
| and aluminum die casters. 
| Complete data on Ring Auto- 

matic Shot Control. Write at 

once. 


RING VALVE CO., Inc. 


CLAWSON °* MICH. 
Telephone Lincoln 2-3387 





se ee ee 


FINAL STAGE OF SHOT be ° : RING VALVE Cco., Clewson, Mich. 


Please send latest technical bulletin and data on your Ring 
Automatic Shot Control Unit. 
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HOEGANAES 


Sponge Iron Powder 


ADVANTAGES OF DIE CASTING 


continued from page 33 7 
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secured by a press coining operation on the lower hous- 
ing member before assembly. 

The maximum amount of reinforcing has been built 
into this lower housing, but to be sure of the necessary 
rigidity the wall of the part is made 1g inch thick. 
After coining, therefore, both the manufacturer and 
the user are assured that the motor will always be cor- 





rectly positioned. 

The upper motor housing presented a slightly dif- 
ferent set of conditions. While matching members had 
to be present in the cover portion, provision also had Hoeganaes sponge iron 
to be made for the slight misalignment that inevitably 
would occur. rhis portion, therefore, instead of carry- powder will be available from the 
ing bearing seats like those in the lower housing is 
fitted with two spring steel seats so that when the hous- ‘ 
sas ss ; plant in southern New Jersey, 
ing is clamped together, the bearings are still free to 


move if necessary. A small conical coiled spring at the 


; ; jhich i i rected. 
rear of the cover is provided to bear on the gear box which is now being erected 


cover and hold it in place. 


Design to utilize deformation .... 


Despite the care with which the two housing mem- 
tapers gems Ne tae These new greatly expanded 


bers are made, the upper and lower halves will not al- 


YODER DIE CASTING 
- 


facilities will make this fine 
product more available for fabri- 


cators. 


For expert design consulta- 
tion, call in your powder metal 


fabricator, who will be in a posi- 
offers you this 
PRODUCTION COUNSELING SERVICE! 


Ar no obligation to you, Yoder’s staff of exper- 
ienced engineers will gladly give counsel to your 
production problems. You'll discover many in- 
stances where die casting can save you production 
costs. Call, wire, or write today! 


EKSTRAND & THOLAND, INC. 
sks oO er 441 LEXINGTON AVENUE 
Centrally 


tion to recommend your most 


profitable use of our product. 











located to NEW YORK és NEW YORK 
DIE CASTING, INC. 


industrial 
producers | 728 Kiser Street * Dayton 4, Ohio Sellers of Hoeganaes sponge iron powder. 
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USE ny old, heat” 


TO MELT WAX 


IF’), old neaule” 
limy 1S GOOD ENOUGH 


jae match the precision you re 
quire in your product, Sta- 
Warm offers you wax melting 
tanks, kettles and pots that are 
precise and accurate’ within 
safe, narrow tolerances. A wide 
variety of wax melters and soft 
metal melters may be found in 
current literature describing 
Sta-Warm products. 


The Sta-Warm Method of heat- 
ing melters assures uniform 
temperatures you require and 
dependable operation day in, 
day out. Why not ask Sta-Warm 
for their recommendations? 
Outline your problem briefly 
and see for yourself, without with molasses gate 
obligation, how well they under- valve and power agi- 
stand your wax or soft metal or tator. One of many 
compound melting requirements. Sta-Warm wax heaters 


StaWaem ELECTRIC CO. 


525 N. CHESTNUT ST 


50 gallon wax melter 


RAVENNA, OHIO 
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ways match exactly. Rather than trying cover after 
cover to secure the desired fit, the wall is made quite 
thin so that when the cover casting is bolted in place, it 
will “warp” a small amount to fit the lower portion 
properly. 

The two halves of the motor housing illustrate how, 
by departing from the usual way of doing a job, the 
extreme flexibility of die casting can give a_ better 
product and as in this case, an over-all cost reduction 
of 20 percent. 


....and ductility 

Following the same line of thought, the utilization 
of diecastings to their fullest extent, use was made of 
the ductility of zinc in the assembly of the fixed mem- 
ber of the oscillating mechanism. This part combines 
both tilting and oscillating functions. To provide a 
good wearing surface for the oscillating pin, a sleeve 
of steel is rolled into a cylinder. This cylinder of steel 
is cast as an insert in the zinc die casting. A small hole 
in the sleeve provides adequate anchorage. The wrist 
pin on which the oscillating crank arm works is a screw 
machine part. 

Casting it as an insert presented a number of diflicul- 
ties. The die casting was, therefore, made with a tapered 
hole and a raised flange. In the assembly the wrist pin is 
pressed into the casting and the flange then bent over in- 
to a groove in the pin to form a locking head. The com- 


ponent parts and an assembly are shown in Figure 











dependable DIE CASTINGS 


plus service that pleases 


Try ADMIRAL 


and learn the difference 


ALUMINUM—ZINC—MAGNESIUM . . . From Blueprint to Finished Part 


—eECUr 202 West 83rd Street * 








Chicago 20, Illinois 
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3 and a schematic diagram of the as- 
sembly in Figure 4. 

the fan the 
ability to incorporate special masses 


In other places on 


of metal, mounting holes, or other 
special features has been utilized to 
the fullest extent. The fan base is a 
case in point. 

To 


Westinghouse uses a flat wire wound 
6 


provide for speed control, 
resistor on fans that are to operate 
choke on 
fans that will operate on 230 volt cir- 


on 115 volt circuits and a 


cuits. So that the same base may be 
used on all fans. mounting devices 
for both of these control devices are 
easily 


incorporated in a single die 


casting. For the resistor a_ special 
mounting was needed to give ade- 
quate heat dissipation so that neither 
hot spots or burned insulation would 
The choke 


mounting holes. 


result. required only 
Following the lead of the engineers 
who developed the new housing for 


the fans. the Westinghouse Food 


the fan, the upper housing is used to 
clamp the motor unit in place. In the 
Food Crafter a specially designed 
steel clip does this job. The upper 
housing is, therefore, only a cover 
and serves no structural function at 
all. 

As in the case of the fan, the adop- 
tion of this split housing design has 
materially reduced the cost of the as- 
sembled motor unit. 


P. R. MALLORY EXPANDS 
A half-million dollar 


program which will provide new fa- 


expansion 


cilities for the Capacitor, and Metals 
& Ceramics Divisions has been an- 
nounced by the P. R. Mallory & Co., 
Inc., of Indianapolis. An additional 
35,000 square feet of manufacturing 
space will be added to the Capacitor 
Division for the manufacture of elec- 


trolytic ¢ apacitors. 











MD IRON POWDER may 
offer an answer to some 


of your structural 


parts 


problems with a material that is free of 


governmental restrictions on its 
purchase and use. 





Consider these features of iron powder parts in 
your current product design requirements: 


Ready availability. 
Generally cost less. 


Can be heat treated, surface treated, 
and finished by standard techniques. 


Easily designed for stresses to be 


5 TO USE THE SAME BAS encountered. 
Fe 


models, vanous masses 


been provided to serve 3% om 


MD's 35 years of experience in the manu- 
facture of Metal Powders, as well as our 
recommendations of qualified molders, are 
available to you on request. 


asistors nokes, ond base 


Crafter also features a horizontally 


METALS DISINTEGRATING COMPANY, INC. 


split housing. Elizabeth B « New Jersey 


Plants: Elizabeth, W. J., Manchester, W. H., Berkeley, Calif, Emeryville, Calif. 
SUBSIDIARY OF AMERICAN-MARIETTA COMPANY 
METAL POWDERS 
METAL PIGMENTS 
METAL ABRASIVES 


Experience in the manufacture of 
this appliance demonstrated the de- 
sirability of being able to operate the 
unit without the upper housing being 
in place so that adequate adjustments 
could be made at the factory. This 





necessitated one change in design. In 
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ZINC INSTITUTE ANNOUNCES 
ANNUAL MEETING 


* s e 
METAL POWDERS The American Zinc Institute has an- 


( IRREGULAR—SPHERICAL ) nounced that its 34th annual meeting 
will be held at the Hotel Statler, St. 
Louis, Missouri, on Monday and Tues- 


IRON POWDERS day, April 21 and 22. 
STEEL POWDERS Present plans provide for a full two- 


SAE 1020 SAE 4650 day program with a morning and 
SAE 10105 SAE 5150 





afternoon session scheduled for both 
STAINLESS STEEL POWDERS Monday and Tuesday. 
Type 302 Type 316 Qualified speakers from Washing- 
Type 309 Type 410 


ton and from the industry will report 
Type 310 Type 430 


on the general outlook for metals and 
High temperature and other the zinc supply and requirements 
special compositions on request. ‘ . 

picture. Mine development and pro- 
BRASS & BRONZE POWDERS duction expansion at home and abroad 
BIMETALLIC POWDERS 
ALUMINUM & ALLOY POWDERS 
CARBIDE POWDERS 
ELECTROLYTIC COPPER POWDER 


—— FOR —- , 
ae Minka Chibi’ ee AES MEETING IN JUNE 

€¢ Most Complete CHEMISTRY TO BE HELD IN CHICAGO 

and Modern ELECTRONICS . Industrial Finishing Exposition of 

Die-Casting Facilities - * | 1952 sponsored by the American 

in New a land CHARLES HARDY, INC. Electroplaters’ Society at the Interna- 

§ 420 Lexington Ave., New York 17, N. Y. e tional Amphitheatre, Chicago, WwW ill be 

Lexington 2-4224 e | held June 16-20 concurrently with the 


ee © © © © 0 ec @ co ej AES 39th annual convention. 
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will be thoroughly covered by a special 


panel of mining men. 














Powder Metal Parts Like These... 








Save Money ... Help You Maintain Production 


Keep production rolling with ready-to-assemble powder metal 
parts, precision molded to meet your exacting specifications. 
Let us show you how you can save production time, money and 
machining with International Powder Metallurgy parts. Write 
today for prompt service. 


Our latest type high pressure 
Lester Phoenix machines insure 
precision low-cost castings. 








You can depend upon our proven 
know-how to design and develop 
your most intricate castings. 
Ask to have the Mason represent- 
ative call, or send us your prints. " 
Our Engineering department will Cam used on Cam used on Cam used on 
give every request, whether large bus iness ma- movie projectors e lectric hair 

eet chines clippers 
or small, conscientious prompt 


attention. The Powder Metallurgy Engineers Handbook is 


available to you. Send for a copy on your com- 


L. E. Mason is an approved source pany’s letterhead. 


for America’s leading manufacturers. 


- = nsON ce ™ International Powder Metallurgy Co. 


. TR ° P ANI 
Fstablished 1931 439 W. MAIN STREET RIDGWAY, PENNSYLVANIA 
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A SPECIAL PMM REPORT 





Materials and methods currently in use as 


LUBRICANTS FOR DIE CASTING DIES 


HE use of die lubricants in the production of die 

castings is the subject of wide divergence in 
opinion and practice among casters today. There are 
those who are vigorously partisan in behalf of one 
or another proprietary lubricant, while others depend 
entirely or partially upon home-made concoctions. 

Still another school of thought looks upon any ap- 
plication of lubricant to the die surface as a superficial 
remedy for some breach in engineering practice—die 
design, temperature regulation, alloy control or some 
other department of die casting production—which 
should be rendered unnecessary by proper planning. 

The fact that die lubricants are almost universally 
used by die casters to greater or lesser extent is evi- 
dence of the need for some type of lubrication for the 
majority of jobs. There is no single, all-purpose lubri- 
cant which performs satisfactorily with all metals under 
all circumstances, but the selection of the best ones 
for each use can certainly be made. 

The inconsistent and often contradictory opinions 
of men in the field reveals a lack of information con- 
cerning this important subject. 

With this in mind, the editors of PMM have under- 
taken to gather together data on lubrication of die 


casting dies. Sources of information include a number 


of commercial die casters, a consultant in the die cast- 
ing field, the manufacturers of proprietary lubricants, 
and recent literature on die casting practice which 
contains only brief reference to die lubricants. 

No attempt will be made to draw final conclusions 
concerning the comparative merits of various kinds 
and methods of lubricating; it is apparent that the 
alloy being cast, end use of the castings, size and shape 
of the cavity, die and metal temperatures, subsequent 
processing of the casting, and general shop practices 
will have a bearing upon the selection of the right 
lubricant. In most shops, two or more lubricants are 


used, chosen to meet varying production requirements. 


Objectives of die lubrication 


There appear to be three primary objectives in ap- 
plying a surface coating to the die cavity: 1) to prevent 
sticking of the casting and aid in ejection, 2) to protect 
the steel die surface by preventing alloying of the die 
cast metal with the die steel which results in soldering 
or welding, early die failure, decreased production 
and poor casting surface, and 3) to help metal flow. 

In addition, lubricants are used to condition the die 


Three stages in shooting out a “weld”... 


Three successive stages in shooting out a “weld” are illustrated here. Advice 
given by the caster is, “Run your die hot and use a lubricant that will pene- 
trate between the weld me the die, and also act as a flux between the 
broken part and the fresh, hot metal. Castings supplied by Western Die 
Castings Co. of Los Angeles, Cal. 
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during the break-in period, to overcome excessive drag 
from inadequate draft and to “shoot out” welds. Spe- 
cial lubricants are also employed to reduce wear on 
moving parts of the die such as cores, slides and ejec- 
tors. 

H. H. Doehler has set up nine specifications for an 
“ideal” die lubricant * as follows: 

“1. It should be satisfactory both for the die surfaces 
and for the moving die components. 

2. It should form a tight adherent film on the die 
surfaces—one that could not be removed by contact 
with the high-pressure molten alloy. 

3. It should require a minimum number of applica- 
tions in a given time. Obviously. the more times an 
operator has to apply a lubricant, the less will be his 
production. If a lubricant need only be applied once 
in, for example, 10 or more casting cycles, there would 
be less delay in the production schedule than if the op- 
erator had to lubricate once in 5 or less cycles. 

4. It should have good surface coverage and be ca- 
pable of being spread rapidly and uniformly over the 
entire die surfaces and recessed area. 

5. It should not stain the die castings. The effect 
of some lubricants is not only to promote a poor sur- 
face finish on the casting, which in turn gives rise to 
poor mechanical properties, but also to stain the cast- 
ings. This stain must subsequently be removed from 
the casting, usually at considerable expense, and very 
often stained castings must be rejected and scrapped. 

6. It should not attack the die steel. Experience has 
shown that some saponifiable oils containing fatty 
acids or glycerides of fatty acids break down at ele- 
vated temperatures, thus promoting the formation of 
more active acids (formic and acetic) that readily 


attack steel surfaces. 


7. It should not fume excessively, give off toxic or 
objectionable gases, cause dermatosis, or otherwise 
affect the health of the machine operator. 

8. It should not congeal or cake, or build up in re- 
cessed corners or on die surfaces. 

9. Finally, it should be of reasonable cost. Since 
large quantities of die lubricant are used, this is an 
important consideration.” 

It should be pointed out that chilling is not a function 
desired of die casting die lubricant, as distinguished 
from mold coatings sometimes used in the permanent 
mold field where chilling action may be a primary ob- 
jective. In this latter field, selective chilling of hot 
spots in the mold is also practiced by using different 
coatings for different portions of the mold. 

The subject of mold coatings for permanent mold 
casting will have to be held for a subsequent article, 
since the methods of application, objectives and types 
of lubricants vary considerably from those common 


to die casting. 


General types of lubricants 


Petroleum base lubricants: These make up the base 
for some proprietary mixtures or are recommended as 
thinners or extenders for others. Mineral oil lubricants 
include light machine oils used neat or diluted, heavy 
cream-like pastes or viscous machine oils brushed on 
or diluted and sprayed. These are commonly used as 
convenient carriers for powder-type lubricants, or in 
emulsions. 

Natural or artificial waxes: So-called home-made 


lubricants are often built around emulsions of beeswax 


*By permission from DIE CASTING by H. H. Doehler. Copyright 1951! 
McGrow-Hill Book Co nc 


WITH PART OF THE CASTINGS CUT AWAY, it is easier to see the flaws. 
The sprues can be seen at the rear and the core was in front where the weld 
occurred. Where the hot metal first impinged upon the core, after squirting 
through the gate, it adhered to the core. In the casting at the right, the slug 
of metal has been picked up by the new casting. Alloy is aluminum No. 13. 
Both photos are by courtesy of E. M. Scott Chemical Co., Los Angeles, Cal. 
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or carnauba where zinc is the metal | 


s 8 
being die cast. Precision & Investment 
Graphite lubricants: Colloidal 


graphite in water or oil is widely - 
used as a die lubricant, with the na- Castin S 
ture of the cavity and the operating 


temperatures determining the carrier. 











Some home-made lubricants consist ; 
so. ¢ : ® cast centrifugally ® non-ferrous only 
of graphite in a suitable carrier. 

Molybdenum sulfide lubricants: * models and molds made by us 
While this material offers certain ad- 
vantages as a high temperature lubri- | “"""" Prompt engineéring service now available from these 
cant with excellent surface character- conveniently located sales offices: 


© sample delivery three weeks 
from receipt of order 











— ween machanioel pandionps American Forge & Mfg. Co. Jackson-Walter Co. 

relating to its method of application | 610 Shere Aneuue 2027 Arch St. 

are, at present, apparently unsolved. | Pittsburgh 12, Pa. Philadelphia 3, Pa. 
Silicone lubricants: From time to CEdar 1-416] Rittenhouse 6-7470 

time, engineering reports have sug- | Rolph L. Th 

alph L. Thompson 

é : 77 South Street 

lubricants for die casting dies. A | Stamford, Conan. 


check with a manufacturer of silicones STamford 48-3985 


reveals no evidence of any production 


gested the suitability of the silicone | 


use of this lubricant on die casting Send blueprints or samples today for prompt quotations. 
dies. 


Obtaining a good surface L = red rr 
ona cunts pe |) Pes Z & H M FG. Ol ae 
g& 3 nee ae eet bs 

The use of lubricants to overcome ~~ 31 Welcher Avenve e Peekskill, New York — 
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mee 
ALUMINUM 


die castings of high. 
est quality Paha a 
On modern, fast 
equipment, Guaran. 
ee Satisfaction, 


ro ‘ Pe, 
mot service § Seeing is Believing and although they are 


rarely seen by any but mechanics, oil pump 
housings are a very important part of the 
engine of your car. ““FORT" precision cast- 
ings are used for this important job because 
' they are perfectly engineered, thus are 
Tell us durable, light in weight and require a 
Send blaprits or minimum of machining. 
. for » 
tion, is oblgatica rmact 


Of course , 
Three types of oil pump housings SRG : 
made by ‘“FORT"’ ey S) ’ 


FORT DIE CASTING CORP. 
ES AST OR 


MARYSVILLE, MICHIGAN 
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DIE 
CASTINGS 


ss8 “ =. 
eo im Fa) 3 am 


Designing 
Engineering 
Die Making 
Metallurgical Control 
Most modern Die Casting 
Equipment 
Complete machining, 
polishing and 
assembly facilities 


We invite inquiries 
concerning all 
Die Casting problems 


STEWART 
DIE CASTING 


Division of 
Stewart-Warner Corporation 


4535 Fullerton Ave., Chicago 39, Ill 
275 Warren St., Bridgeport, Conn 
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surface quality. These can be cor- 
rected, but sometimes require pa- 
tience and intelligent planning to se- 
lect the right lubricant for each set 
of operating conditions, as well as the 
use of good shop practice at the die 
casting machine. 

Problems which sometimes arise 
include staining, surface residues, 
porosity, oil marking, chilling and 
flow marks. Where subsequent op- 
erations are to include plating, paint- 
ing or barrel finishing, some of these 


surface defects must be prevented, al- 
though for interior structural parts, 
these have no effect upon mechanical 
properties and need not be considered. 

Porosity—lf too heavy an appli- 
cation of an oily lubricant is used, 
the next few castings may show some 
tendency toward pock marking which 
needs to be polished out before 
plating. In general, recommended 
practice is to apply as thin a coating 
of lubricant as will cover the die face 














PERMANENT MOLD 
MACHINES 


for 


Hand, Air or Hydraulic 
Operation 


Built to suit your requirements 
Send complete specifications 
so we can quote prices and 
deliveries. 


STANDARD MACHINERY CO. 


Grand Rapids 4, Michigan 
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as song small parts 
Pascua 


ABLE PEN 


J imposin® 


we 


Send us your specifications 
and get the complete story. 
WRITE, WIRE, PHONE TODAY! 


one 


@ Precision 

© Smaliness 

© Faster Production 

© Close Tolerances 

© Reduced Scrap Loss 
© Simplification 

© Product Improvement 
© Economy 

© Design Flexibility 


GRC 


TINY ZINC 

DIE CASTINGS 
SMALLNESS UNLIMITED 
Max. Wt. 2 oz. 

Max. Lgth. 134“ 


£00 E. 133rd St., New York 54 Phone: MOtt Haven 5-7400 
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PRECISION DIE CASTINGS by 
FEDERAL - acuminum ana zine 


ADVANCED 

@ TECHNIQUE 

@ EXPERIENCE 

@ SKILL 
Equipment to suit every 


job—from small to un- 
usually large. 


and resist the washing action of 
molten metal. 

It appears that the flash point of 
a mineral oil lubricant has an im- 
portant bearing upon this matter in 
order that the vaporization of lubri- 
cant be dissipated before the injection 
of metal. One manufacturer produces 
a pair of heavy oil-type lubricants, 
one with high flash point to assure a 
die coating at elevated metal and die 
temperatures, and the other with low- 
er flash point so that gases will be 


volatilized and dissipated to produce : 

High pressure water 
hydraulic impact in- 
jection for GREATER 
DENSITY, BETTER 
FINISH. 


@ MODERN TOOLROOM 
@ COMPLETE FACILITIES 


less gasing and residue for normal 
zinc die casting temperatures. 
Although one die caster has sug- 
gested that neither kerosene, gasoline 
nor other low flash point solvents be 
used in a die casting die, kerosene is 
very widely used for thinning and ex- 
tending commercial lubricants. 


nm 
» 


-@&. 

lubricant to be used where gas forma- : ; " 

tion is a problem, inasmuch as water FEDERAL DIE CASTING C0 
ne a 

volatilizes before the molten metal 2220 NORTH ELSTON AVE. . CHICAGO 14, ILL. 

Phone ARMitage 6-4803 


A suspension of colloidal graphite 


in water is available as a proprietary 


reaches it, leaving only the film of 
inert graphite on the die surface. 








However, great care in application is “_ 


WHATEVER YOUR CASTING PROBLEM may be 
because the water suspension coats When You —die cast—permanent mold or sand cast, specify 
only the surface to which applied and S-G Aluminum Alloys. Every step in their pro- 
does not spread over adjacent areas. seatial 4 of duction is checked constantly by skilled labora- 
It therefore has seemed best suited tory men using the most modern equipment 
for shallow and relatively simple cavi- available. Our facilities are available to help 
ties. Oil suspensions of colloidal you solve your specific problems. Trouble-free 
graphite are easier to apply to all production of quality castings doesn’t just hap- 
surfaces, but as in other oil-carried pen. The skill and know-how of diecaster or 
foundry is of prime importance. But the most 
skilled craftsmen must have the right type ingot. 


required with this type of lubricant 


lubricants, care must be taken against 

too heavy applications. ’ 

(To be continued in the April issue of PMM) FREE! WRITE FOR VALUABLE FREE 
, 36-PAGE BOOK ON ANALYSIS 

OF ALUMINUM, BRASS, BRONZE, 

ALLOY SPECIFICATIONS. 





IN ato; 


CORROSION - RESISTANT 
continued from page 38 . 


method of manufacture could produce : : ; 
the parts with the same economy as son 4 E n GALA mBA 


tue 





die casting. Riverview at 2nd Street - Kansas City 18, Kansas 
The basket ring segments are drill- 
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ed and tapped for mounting and then 
polished. Both operations are inex- 
pensive and require no skilled labor 
that the 
casting ready for assembly is far be- 
of 
facture. These ring segments, three 
of basket, 
present quite a problem to the caster. 
Because of their length and small 


so ultimate cost of a die 


low competitive methods manu- 


which are used in each 


section there is a considerable prob- 


NIVERSAL 


Dio 


a 


THE BEST IS GOOD ENOUGH 


discriminat- 
The 
nce that the finished job 
strength, 
the price on either 


There must 
ing manufa 


accuracy and f | 
long or short runs 1s in 
line with their production 
and selling costs. 
If you are located west of 
the Mississippi River we 
areinan excellent position 
to take care of your die ; 
casting requirements. Quo- 
tations made promptly. 


UNIVERSAL 


DIE CASTING COMPANY 


5001-05 SANTA FE AVE. e LOS ANGELES I, CALIF. e TELEPHONE: KIMBALL 7264 


be a reason why so many highly 
cturers entrust all 
reason is they know from experie 


will meet every specification as t 
unction. Furthermore, 


lem of metal flow. On any type of 
gravity feed casting it is probable 
that cold shuts would result before 
the mold was filled. The relatively 
high velocity of liquid metal flow in 
die casting helps to prevent this. Die 
casting offers another advantage in 
this shaped casting. With a gravity 
feed system it would be difficult to 
utilize more than one gate, with die 


casting two, three or more can be 


of their work to us. 


re) appearance, 
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readily used if it becomes necessary. 

The basket drive tube, another alu- 
minum die casting, is worthy of note 
because of its great ratio of length to 
diameter and thin wall section. The 


LONG CORE PULL 


AN UNUSUALLY 


makes tn ular aie cast 


ratio of length to diameter is much 
greater than the caster likes to con- 
tend with. Fortunately in this case 
a considerable draft on the core can 
Small 


though this piece is, from a weight 


be used to aid in its removal. 


point of view, an exceptionally large 
press is necessary to secure adequate 
opening to withdraw the core. 

At no place is the wall thickness 
over 14 inch so that again as in the 
case of the basket segments the prob- 
lem of feeding metal through a long 
thin section All of 


these problems are economically met 


is encountered. 


by die casting. 

As is usual with the Thor Corp., 
all mating and matching surfaces are 
machined after the casting is received 
from the foundry. 

This question of machining die 
castings before assembly is one that 
faces every user or potential user of 
die castings. While practice will vary 
from shop to shop, most designers 
feel that is is usually better to give the 





die caster open tolerances and do a 
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little more machining, than to hold 
the foundry to tight dimensional tol- _ 7s ‘" 


erances in order to save some ma- 


—_ La 
—- MEETS EVERY PRODUCT NEED! & 


The problem here is one not only 
of costs, but also of availability of 
machines. In most shops, operating 
under normal conditions, there is ma- 
chine time available and it is eco- 
nomically more sound to do some 
extra machining rather than pay the 
higher cost of more precise castings. 
However, it cannot be over em- 
phasized that the answer to this ques 
tion can only be reached by consula 


tion with the die caster. 


Thus far, the Thor Corp. has found 
that relatively open tolerances and a 


small amount of extra’ machining 

Our modern plant, with 40,000 square 

feet of modern facilities and complete de- 

reason most drawings for die cast- sign and engineering services, assures you 

ings call for +0,010 inches per inch ae the ultimate in die casting quality for every 
ec product need. 


work is the best answer. For this 


from the caster. In the machine shop, uel 
the average fit is machined to 0.002 a ‘ "ate . NEW ENGLAND DIE-CASTING CO. 
to + 0.005 total tolerance. ae West Haven Connecticut 
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T Massive links 
CAST ee MAS 2 R occupying entire space 
between tiebars assure 
maximum locking pressure 
Die Casting Machines posture wang 
shear points minimize 


link pin breakage. 
STURDY, RIGID CONSTRUCTION ASSURES 


TOP EFFICIENCY, LOWER OPERATING COST! 


COMPLETE SPECIFICATIONS 
ON REQUEST! 


ALL CAST-MASTER MODELS 
CAN BE CONVERTED FROM 
COLD CHAMBER TO GOOSENECK 


MILLER *TAYLOR baele) i co MACHINES AND VICE-VERSA 


SERVING A DUAL PURPOSE! 
5005 EUCLID AVE., CLEVELAND 3, OHIO 
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/n The 


Electrical Equipment Industry 

Die Cast Parts of 
Aluminum and Magnesium Alloys 
Can Play a Vital Part 


eh 

Typical of parts that are successfully and eco- 
nomically die cast from both aluminum and 
magnesium alloys are, as illustrated above: 
electric windshield wiper housing;’ electronics 
base part; motor end bells and a motor field 
ring. Several important factors give ready rea- 
sons for this method of manufacturing: 


COST: Great savings are effected in labor for- 
merly required for machining and finishing — 
(most of the holes are cored) —through this pre- 
cision method for producing an immense variety 
of parts. 


DIMENSIONAL STABILITY: These tough and 
strong alloys, when die cast, help maintain 
bearing fits and tolerances. 


HEAT DISSIPATION: Parts, such as these, die 
cast from aluminum and magnesium alloys, 
give adequate dissipation of heat through the 
high thermo-conductivity of the parts as com- 
pared to other materials. It is easy to design 
into parts such features as heat dissipating fins. 


FREEDOM OF DESIGN: Through die casting, 
greater scope js offered to the engineer and 
designer for development of their ideas. 


WRITE TODAY FOR LITERATURE AND DESIGN 
INFORMATION. QUICK ACTION , 
ON INQUIRIES. 


LITEMETAL DICAST 


\ DIVISION OF HAYES INDUSTRIES 


1925 WILDWOOD AVE JACKSON, MICHIGAN 


PLANT AND EXECUTIVE OFFICES 


Inc. 
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Abbott Ball Co 

Accurate Die Casting Co 
Acromark Co 

Admiral Die Casting Corp 
Advance Pressure Castings, Inc 
Advance Tool & Die Casting Co 
Ajax Engineering Co 

Almco Div., Queen Stove Works, Inc 
Alumicast Corp 

Aluminum Company of America 
American Zinc Sales Co 

Apex Smelting Co 

Atlantic Casting & Engineering Corp 
Bedger Die Casting Corp 
Behr-Manning Corp 
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Cadmet Corp 

Central Die Casting & Mfg. Co., Inc 
Centrifugal Casting Supply Co 
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Daniels Plating Barrel & Supply, inc 
Dollin Corp. 

Ekstrand & Tholand, Inc 

Federal Die Casting Co 

Formax Manufacturing Corp 

Fort Die Casting Corp 

General industries Co 

Cc. M. Grey Co 

Gries Reproducer Corp 

Henning Brothers & Smith, Inc 
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Charles Hardy Co 
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Kaiser Aluminum Co 

Kux Machine Co 

Litemetal Dicast, Inc 
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Marvel Engineering Co 
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Parker-Kalon Corp 
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Pressure Castings, Inc 

Racine Die Casting Co 
Reed-Prentice Corp 

Ring Valve Co 
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Schultz Die Casting Co 
Sonken-Galamba Corp 

St. Joseph Lead Co 

Standard Machinery Co 

Sta-Warm Electric Co 

Stewart Die Casting Div., Stewart-Warner Corp 
Stroh Die Moulded Casting Co 
Stroman Furnace & Engineering Co 
Superior Die Casting Co 
Thompson Products, Inc 

Union Die Casting Co 

Universal Die Casting Co 

U. S. Reduction Co 

Yoder Die Castings, Inc 

Z. & H. Mfg. Co 
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In choosing die castings — for civilian or D. 0. production — leading 
manufacturers select ADVANCE PRESSURE CASTINGS. This choice 

is influenced by a reputation for top-notch facilities, a skilled staff 
of metallurgists, engineers and technicians operating at every 

level from blueprint to finished castings, and, above all, 

unvarying standards of quality and service. 


No matter how involved the casting problem, how intricate 
the design or how demanding the specifications, 

ADVANCE produces the right castings at the right price. 
This is especially important today, when many manu- 
facturers are tooling for current defense work 

or future civilian production. 


ADVANCE Development Engineers will gladly 
consult with you on cost economies and 
advise you on structural design, alloy 
specifications and finishing problems 

of your die castings. Call upon 

them today without obligation. 


| STINGS inc 





Commerce Stesten Box 71 
pai lis 15, Mi ° 


Pp 





Thousands or Millions.... 


ALUMICAST can produce quality castings 
in quantity, exactly to your specifications 


Let ALUMICAST give you a helping hand with your 
casting problems. You'll be agreeably surprised with the 
results if you ask our nationally recognized authorities 
in research, metallurgy, engineering and production to 
put their know-how to work for you. 

Here at ALUMICAST, we have the most modern 
laboratory and production equipment to make permanent 
mold and die castings in aluminum or magnesium. Every 
step, from ingot to casting, is rigidly regulated. The 
quality of ALUMICAST castings is outstanding because 


ALUMICAST 


ALUMINUM and MAGNESIUM PERMANENT MOLD and DIE CASTINGS 


of expert scientific control. This value, we call “E.S.C.”, 
is of great importance to you. It helps make good 
products better. 


No matter where you are located, you are cordially 
invited to consult us about your casting requirements for 
civilian or defense needs. We have sales engineers and 
representatives in leading cities. If you do not know 
the name of our man nearest you, write direct to us. 
ALUMICAST CORPORATION, 1523 N. Kilpatrick 
Avenue, Chicago 51, Illinois. 


“E.S.C? 


EXPERT 
SCIENTIFIC 
CONTROL 
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